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Nevada’s  V’allrv  in  VVdiitc  Fiiif  (a)iiiitv  is  oiir  of  tlu* 

world’s  major  copprr-prodiictioii  arras.  Frosprctiiig  and 
probing  for  pay  orr  havr  Ixvn  going  on  hrrt*  sinct*  lSft8, 
when  the  old  Hobin.son  Mining  District  was  organized.  Big* 
scale  open-pit  mining  was  pioneered  in  tin-  N'allev,  along 
with  the  lamed  Bingham  (Canyon  operation  in  Utah.  Today, 
it  is  the  l(Kale  of  the  mining  and  milling  operations  of  the 
.Nevada  Mines  Division  of  Kennecott  (>opper  (Corporation. 

Kenn«*cott’s  mining  jtroperties  lie  about  7  to  S  miles  west 
of  Kly,  Nevada.  Operations  are  carried  on  in  three  op«-n 
pits  —  the  I.iherty,  the  \'»*teran,  and  the  Kimhiey.  .‘Vn  nn- 
dergronnd  s<*ction,  called  Deep  Bnth,  is  being  d<*velop«-d 
for  mining  on  three  levels,  with  two  sliafts.  \  production 
schednie  of  8,(KK)  tons  of  copper-hearing  ore  is  projected 
for  D«*ep  Bnth,  with  the  production  target  date  set  for  the 
middh*  of  19.57. 

Frodnetion  of  copp«-r-hearing  ore  in  the  l.ihertv  pit  began 
in  1908.  Today,  it  is  truly  a  monnim'iital  mining  op<‘ration 
extending  0.50  to  7(K)  ft.  below  the  surface,  one  mile  long, 
and  %  of  a  mile  wide.  VV'orking  on  benches  .50  ft.  high,  the 
miners  average  a  daily  production  of  7,.'3(X)  tons  of  ore  and 
.5,(Xi9  tons  of  waste. 

The  \'eteran  pit,  farth«-st  w*-st  in  tlie  Kly  area,  prodnce<l 
its  first  copper-hearing  ore  in  BK)H.  Originally  an  nn(h*r- 
gronnd  operation  under  various  ownerships,  the  Veteran 
went  into  open-pit  production  in  19.5.5.  VV'h«*n  fnllv  d<'vel- 
oped,  it  will  he  2,4.50  ft.  long,  1,.5(X)  It.  wide,  and  about  8.50 
ft.  from  tin*  highest  point  to  the  bottom.  Its  life  ex|M*ctancy 
is  10  to  12  years. 

.Stripping  operations  at  the  Kimhiey  pit  began  in  No- 
vetnlwr,  19.50.  Kstimates  indicat<'  the  orehodv  will  he 
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News  Not«*s 


View*  mid  o|iiiiiofi«  r«prr«»r<i  by  Ibr  aulhon  iil  articlr*  in  Ibi*  piibliialion 
arr  Ibrir  own,  and  thry  do  not  iir«'r««arily  rrprr»rnl  lho«r  of  Ibr  poblivhrr. 


exhausted  hv  November  of  this  v(*ar.  in  the  last  months  of 
19.5.5,  it  was  producing  ore  at  a  rate  of  4,200  tons  a  day. 

.Ml  of  the  copp«*r-hearing  ores  from  kennei-ott’s  mining 
operations  in  tlu*  art'a  are  milled  at  the  company’s  plant  at 
Mc<Cill,  .Nevada. 

In  a  comprehensive  artich*  beginning  on  page  70,  Lewis 
.Nordyke  presiMits  detailed  descriptions  of  the  mining  and 
milling  operations  of  kennecott’s  Nevada  Mines  Division 
in  tlu*  .Steptoe  \  alley  of  .Nevada. 

•  •  • 

'I'he  construction  of  a  new  hridgi*  across  the  (Connecticut 
Biver  at  .State  Street  in  Hartford,  (Connecticut,  reipiired  the 
installation  of  concrete  foundations  in  rock  under  20  It.  of 
water. 

The  contractors  on  the  state-sponsored  project  adopted 
nniijiie  construction  methods  which  involved  building  a 
frame  of  angle  trnsst's  that  covt'red  the  entire  pier  area, 
mounting  two  rails  on  the  frame  to  accommodate  a  lonr- 
wheel  carriage  for  two  drills,  and  floating  the  frame  into 
position  on  pontcMins. 

For  more  details  on  the  nnnsnal  eijiiipment  and  techni- 
ipies  employed,  including  the  drilling  and  blasting  pro¬ 
cedures,  please  torn  to  the  article  on  page  88. 

•  •  • 

(CII.V.NTCF  OF  VDDBFSS 
Thk  Fxi'Kdsivks  Fn(.inkku 
9tX)  king  Street,  VV'ihnington  99,  Delaware 
Fh*a.se  change  the  address  of  my  snhs<  ription; 
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BIG-DRILL  FOOTAGE... LOWER  LABOR  COST... LESS  TIME  BETWEEN  HOLES 


Our  customers  asked  for  a  brute  of  a  drill  on  a  mobile,  "push-button” 
carriage.  In  other  words,  they  wanted  more  hole  at  less  labor  cost,  shorter 
time  between  holes,  and  faster  set-ups.  Here’s  our  answer:  the  self-propelled 
Joy  Junior  Challenger  ...  the  FIRST  COMPLETELY  POWER-OPERATED 
WAGON  DRILL  ever  produced.  It  drills  anvwhere,  in  any  position, in  any  for¬ 
mation.  The  operator  has  nothing  much  to  do  but  think,  ana  change  steels.  Here 
are  a  few  of  the  reasons  why  the  Junior  Challenger  will  cut  costs  on  your  job: 

ALL  POWiR  OPERATION— All  movements  of  feed,  drill, 
and  carriage  are  hydraulic  or  air-powered — no  chuck 
wrench  necessary. 

DRILLS  AT  ANY  ANGLE— Vertical  bench  hole,  toe  holes, 
horizontal  holes,  and  angle  holes  both  up  and  down 
from  the  horizontal. 

RIGID  ALIGNMENT — Feed  is  supported  by  two  trunnions, 
will  not  vibrate  or  move  out  of  line. 

STAIILITY — Treads  move  independently  up  or  down 
119  to  conform  with  terrain,  then  are  locked  simply  by 
turning  a  valve. 

ISh  new  heavy-duty  4Va"  DRIFTER— Has  features  found  on 
I  no  competitive  machine;  drills  up  to  3^"  holes  to 

I  ^BB  40  ft.  depth  in  any  formation. 

ft.  ^BB  SECTIONAL  STEEL — P/i"  round  steel  system,  sectional  type 
B  ^BB  with  detachable  striking  bar,  has  ^An!'  o.d.  air  tube 
B  ^BB  for  outstanding  hole-cleaning  ability. 


Write  for  complete  information  to  Jo/  Manufacturing 
Company,  Oliyr  Building,  Pitt$hurgfi  22,  Pa.  In  Canada:  Joy 
Manufacturing  Company  {^Canada)  Limited,  Galt,  Ont. 


SPECIFICATIONS 


Eotily  drill,  up  lo  3'A'  hol«< 
to  40  ft.  dapth  in  any  forma¬ 
tion. 

Drill,  horiiontol  hol«.  to  7Vt 
ft.  haight. 


far  Aia  coMPtissoas  *  aocK  oaius  •  wagon  oaais 
coal  Dams  •  hast  noli  Dams 

POaTAHi  HOISTS  •  PANS  •  UOWiaS  •  TUNNIl. 
OUAaaV,  MINI  lOUtPMINT 


Gardner-Denver. Serving  the  World’s  Basic  Industries 


uphill 


ClamberH  over  rm-k 


Goes  most  anywhere  . . .  tows  own  air  power 
Gardner-Denver  self-propelled  Air  Trac 


Puts  holen  where  you  want  them 


comprenwira 


Send  for  Iho  bedrock  fact*  on  Gordner-Denver't  Air  Trace 

GARDNER  -  DENVER 

THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS,  ROCK  DRILLS  AND  AIR  TOOLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 

Gordncr-Oenver  Company,  Ouincy,  IMineii 

In  Canada:  Gardnor-Oonver  Company  (Canada),  ltd.,  14  Curlly  Avonuo,  Toronto  16,  Ontario 
THE  EXPL06IVES  ENGI.NEEH  •  MAV-JCNE,  1056 


John  C^harleM  Kinnear,  Jr. 

mana<,kh 

NKVAOA  MINI-Jt  DIVISKiN 

KKNNKCIMT  C  Ol'I'Hi  < OHI'OHA  I  U»N 


Thk  C’arrfi  of  Jofiii  (-'liarlrs  lviiiii<*ar,  Jr.,  j'«*n<*ral  maii- 
aj'i'r  of  flir  Novada  \liiirs  Division  of  KiMiiu-tott 
(Io|)|MT  (/<ir|)orati<iii,  is  an  (‘xainplr*  «»f  tliv  siictrss 
lliat  i(»nn*s  from  <'arly  (l«*volion  to  a  cfiosm  fi»-l<l,  sonnd 
training  in  tin*  f nndaiiu'iitals,  and  tli«*  (■n«‘r^(‘tu-  application 
of  natural  ability  and  rcsonrccfnincss  in  the  clioscn  field. 

jolin,  as  liis  friends  and  assiK'iates  know  him,  was  iMirn 
in  Mt<nll,  N<-vada,  N«»v«*mlM-r  2,  1914,  the  .son  of  John 
(.'liarles  and  Hertlia  ((.'lark)  Kinnear.  At  that  time,  his 
father  was  m'ln’ral  mana^i'r  «)f  Nevada  (Consolidated  (Cop¬ 
per  Mining  (Company,  the  predecessor  «)f  tlw  Nevada  MiiM*s 
Disision  of  Kennecott  (Copper  (Corporation.  I.at<‘r,  j.  (C. 
kinnear,  Sr.,  was  nuuU*  a  vict*  presithait  of  kennecott  and 
continued  in  that  position  until  his  retirement  in  Decem- 
her,  1951. 

John  received  his  elementary  education  at  the  piihlic 
school  in  Mi<Cill  and  the  White  Pine  (Comity  nil'll  ‘ScIkniI 
in  Kly,  Nevada.  .Mter  I'radiiatini'  from  Ini'll  scIukiI,  he 
enrolleil  at  Pomona  (Collei'c  in  (Claremont,  (California,  and 
was  I'ladnated  in  l9‘Ki  with  a  H..\.  dearer-.  .'\t  Pomona, 
sports  were  an  intei'ral  part  <if  his  career:  he  was  a  three- 
letter  varsitv  man  in  haskethall  and  foothall,  and  captain  of 
the  fiNithall  team  in  his  senior  year.  Other  extracurricular 
activities  inchidi'd  the  presidcaicy  of  Siicma  'Ian  fratc>rnity 
and  of  the  A.s.s(K‘iatc‘d  Mcmi  Students. 

l■'oll(m  ini'  I'*’*  I'radnation  from  Pomona  (Collc'i'e,  John 
matriculated  at  Massachusetts  Institute  of  Tc'chnoloi'v  in 
(Camhridi'c*,  Ins  fathi‘r's  alma  mater.  'I'wo  yt'ars  later.  In* 
was  1'radnati‘d  with  a  H.S.  dc'i'ree  in  metallnri'y.  .\t  M.l.'l'., 
John  participatc'd  in  intramural  fiMithall,  haskethall,  and 
hasi'hall  contc'sts.  He  also  was  a  memher  of  Sii'ina  'Ian 


(Chaptc'r  of  Dcdta  kappa  Kpsilon  fraternitv,  and  a  stiidc-nt 
mc'inhcT  of  .Amc-rican  Institute  of  .Minini',  .Mc-tallnri'ic al 
and  Pc'trolc'iim  Kni'inc*c*rs. 

Dnriiii'  summer  vacations  from  Ini'll  scIkmiI  and  collei'c, 
John  workc-d  in  a  wide  varic-tv  of  johs:  cowpuncher,  hav- 
hand,  lahorc-r,  survey  rodnian,  and  in  a  concrc*te-mixini' 
I'ani'.  .Aftc*r  I'raduatini'  from  M.l.'l’.,  he-  went  to  work  as 
a  lalMirer  in  the  hnlli'ani'  at  the*  reconstructc-d  smelter  of 
kc-nnec-ott  (Cop|M'r  (Corporation  in  .Mc<Cill.  .Mtc-r  a  fc-w 
wc*c*ks,  he  was  transferre-d  to  the  'I'est  l.ahoratorv  as  a 
ln'ljM-r,  and,  later,  to  the*  smelter  as  an  eni'inc'er. 

In  March,  1939,  he  was  transferred  to  tin*  (Chino  .Mines 
Division  of  kc-nnecott  at  Hurley,  .\c*w  .Mexico,  as  sm<‘ltc*r 
eni'inc*er.  .Nine  years  latc-r,  he*  was  hroni'ht  hack  to  .Mc(Cill 
to  hc*c*oni<*  the*  assistant  to  the  i'enc*ral  manai'er  of  the  .\c*- 
vada  Mines  Division.  .-Xiter  a  year  and  a  half,  he  was  made 
a.ssistant  i'enc*ral  manai'er,  and,  on  ()ctohc*r  1,  19.)(),  was 
promoted  to  I'eneral  manai'c'r  of  the  division,  the*  position 
he  holds  today. 

John  kinnear  is  a  dirc*ctor  of  the*  ,Nc‘vada  Hank  of  (Com- 
m<*rcc*,  a  part  owner  of  the*  l.aucirica  l.ivc'stcK'k  (Company, 
a  •32nd-dei'rc*e  Ma.son  and  a  memher  of  the*  Shrine*,  and 
active*  in  the*  Hov  Scouts  of  .\me*rica.  Last  ve*ar  he*  was 
chairman  of  the*  Nc*vada  .Are*a  (Ceinncil  Siistainini'  .Memhe*r- 
ship  in  the*  Hoy  Sc-onts,  also  a  (Council  nie*nihe*r  and  chairman 
e)f  its  White*  Pine*  District.  Inte*re*ste*d  in  accre*dite*d  hii'he*r 
e*ducatie>n  in  the*  State*  of  ,N'e*vada,  he*  was  a  candidate*  fen 
the*  heiard  of  re*i'e*nts  eif  the*  Unive*rsitv  of  N'e*\ada  in  the* 
1952  i'e*ne*ral  e*le*ctie)n. 

Mr.  kinne*ar  is  |)re>mine*ntly  ide*ntifie*d  with  .se*ve*ral  prei- 
fe*ssie)nal  seKie*tie*s:  a  me*mhe*r  and  forme*r  chairman  eif  the* 
N'e*vaela  .Se*ction  of  the*  American  Institute*  eef  Minini',  M‘‘Lil- 
Inri'ical  and  IVtrolenm  Kni'ine*e*rs;  past  chairman  of  the* 
Pape*rs  and  Preiieram  (Committe*e*  eif  its  Kxtractive*  Me*talluri'y 
Divisiem;  and  curre*nt  chairman  eif  the*  Kxtractive*  Me*tal- 
luri'y  Divisiem.  He*  has  .se*rve*el  ein  the*  iMiarel  eif  i'eive*rneirs 
eif  the*  .'\nie*rican  Minini'  (Coni're*ss,  on  its  preiirram  eeim- 
niitte*e*,  anel  as  a  spe*ake*r  at  ceinve*ntions.  fie*  is  a  past 
pre*sieie*nt  anel  a  elire*cteir  eif  the*  N'e*vaela  Minini'  Asseiciatiein, 
a  nie*mlM*r  eif  the*  (Cove*rneir  eif  Ne*vaela’s  .Aelviseirv  Minini' 
(Ceimmitte*e*,  anel  of  the*  Minini'  and  Me*tallnri'ical  .SeKie*ty 
eif  .\me*rica. 

Jeihn  (Charle*s  kinne*ar,  Jr.,  marrie*d  He*le*n  Penir  ein  July  22, 
1939,  in  Pe*aheiely,  Massachuse*tts.  'rhe*v  have*  twei  dani'h- 
te*rs.  Marcia  anel  Sheila,  anel  eine*  sein,  Jeihn.  The*  family 
heime*  is  in  .Mc(Cill,  N'e*vaela. 

Jeihn’s  e*arly  participation  anel  continue*el  inte*re*st  in  ath¬ 
letic  ceinte*sts  make*  s|>eirt.s  his  Nei.  1  heihhv.  His  meist  re*ce*nt 
inte*re*st  is  skiini'.  He*  al.sei  rai.se*s  and  ride*s  epiarte*rheir.se*s, 
anel,  whe*n  eip|)eirtnnity  pe*rmits,  hunts  heith  riHe*  and  sheiti'un 
leame*.  On  the*  le*ss  stre*nuems  side*,  he*  enjoys  e*xpe*rime*ntini' 
in  the*  family  kitclmn  anel  eiuteleKir  lerill  as  an  amate*ur  che*f. 
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DIVISION 


Balloon  Flue 


Concentrate,  Lime 
and  Ore  Dumped  AC' 
x  Into  Furnace.  / 


Reverberatory  Furnac^’ 
(132  Feet  Long) 
i — ^^Matte  to  Converter 
Converter 
Converter  Slag 
Blister  Copper  : 


4\\  Filter 

Water  taken  out  c 
^  Concentrate. 

Concentrate  Approx  25%  Coppe 


Blister  Copper  Approx 
995  %  Copper 
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Power  Plant 

ectric  Power  for  McGill 
Ely,  Ruth,  &  Kimberly 


Rotary  Car  Dumper 


Feeder 


Jaw  Crusher 


Waste  Heat 
Boilers 


T  Cone  Crusher  ig 


Kimbley  Pit 


Ore  Approx 
I  %  Copper 


^Water  is  Added 

Ball  Mill 

! 

notation  Cell 

noth  takes  out  valuable  parts  of  ore. 
ess  valuable  parts  of  ore  thrown  away. 


Veteran  Pit 


A  SIMFIJFIKI)  DKAVVINf;  OF  IIIF  OVFHAI.I.  Ol'KH  A  HON 


THK  KXPI-OMVKS  KNC.INKKH 


.MAV-Jl/NK.  I»S« 


I.IHKK'I'Y  i'lTi  Thi%  iiioiiiimnilul  o|M-n-pil  op<*ruli<Hi,  with  il»  rowk  of  .V)-ft.-hiKl<  workiiiK  htMicht'k  exIrndinK  TIN)  ft.  In‘Iow  iIic  kiirfacc,  ix  otii- 
iiiilf  loiiK  and  Si  of  a  inilr  wide.  Ax  of  late  11)55,  a  total  of  ■‘)<*)7,(NNI,(NN)  took  of  ore  and  waste  had  iH-en  mined  here. 


Kennec<»tt*s  Nevada  IVfines  Division  maintains  a  daily  pr<»duction 
schedule  appp<»ximatin^  12, (HN)  l€»ns  «»f  c<»pper>hearin^  <»res 

I.KWIS  NOHDYKK* 


AirlilU's  (Iciiivair  HyiiifJ 
I  eastward  from  Hetio,  Ntwada, 
li(»v«Ted  (iver  llie  Ste|)t«w  \'all<*v  in 
W'liite  I'iiie  County.  It  was  making  its 
a|)|)ioaeli  for  a  landing  at  the  town  of 
KIv  ill  the  eastern  part  of  the  state. 
Speaking  ov<*r  the  intereoni,  the  pilot 
intorined  his  passengers  of  some  of  the 
wonders  ol  the  valley. 

"'rhis  is  eopper  i-onntry,’*  he  said, 
“home  ot  the  famed  l.ilM-rty  pit.  If 
you'll  liMik  out  on  yonr  ri^ht  yon  can 
see  the  N'eteran  and  other  pits.  Yon’ll 
also  se<‘  the  headframe  of  an  nnder- 
|rronnd  mine.  This  is  one  of  the  his- 

•2HO?)  I.i|is«uinli  Slrcrt 
.Ain.irilln,  Texas 


torie  miniiif'  regions  of  Nevada.” 

As  the  plane  hanked,  the  passengers 
eonid  see  at  a  f'laner*  one  of  the  w'orld’s 
major  eopper-prodnetion  ar<‘as.  In  one 
20-mile  stretch  ol  the  valley,  they 
conid  see  four  hustling  towns;  Mc<iill; 
Kly,  the  comity  s(‘at;  Hnth;  and  Kim* 
Iwrly.  They  could  se<*  the  old  (aipper 
Flat,  now  known  as  I.iherty  pit,  and 
four  other  open  pits  from  which  low- 
content  ore  is  blasted  and  excavated. 
From  the  air  the  deepening  l.ihertv 
pit  liMiked  like  pictures  ol  .Mesa  N'erde, 
till*  renown(‘<l  home  of  ancient  cliff 
dwellers  in  (ailorado. 

The  pilot  was  correct  alnint  the  his¬ 
toric  featnr«‘s  of  the  region.  I’ros- 


pectinj'  and  proliin^  for  |)ay  ore  have 
heen  f'oinj'  on  here  since  1808,  when 
the  old  Hohinson  Mining  District  was 
orj'aiii/ed.  Hi^-scale  open-pit  mining 
was  pioneiTeil  her«‘,  alon^  with  tlie 
famed  Hin^ham  Canyon  operation  in 
Utah. 

The  visitor  to  Steptoe  V’all<*v  can 
easily  hnmp  into  a  hit  of  confusion. 
One  of  the  towns  is  named  Kimherlv 
and  OIK’  of  tlu’  pits  is  know'ii  as  Kimh- 
ley;  they  are  not  related.  Tliere  is  an 
Old  Hnth  and  a  New  Hnth,  and,  also, 
a  lady  named  Hnth  who  can  never  fih 
alMint  her  af'e.  The  Old  Hnth  mining 
claim  was  named  for  her  when  she  was 
a  hahy.  I.ater,  the  town  of  Hnth  was 
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nainril  for  the  claim  and  so  was  the 
copper  mine.  'I'he  Old  Hiith  mine 
played  out  some  v<*ars  aj'o,  hot  two 
bodies  of  ore  were  tonnd  in  the  in¬ 
nards  of  the  Mcinity  and  a  new  Hnth 
mine  (known  as  Oeep  Hnth)  is  being 
developed  for  mining  by  hlcK-k  caving. 
Hecanse  the  original  town  of  Hnth  was 
over  the  area  to  he  cav«-d  hv  the  Deep 
Hnth,  tlu‘  larger  part  of  it  was  mova'tl  — 
lock,  stock,  and  barrel  —  to  a  safer  !«)- 
cation  and  is  now'  known  as  New  Hnth. 
.Meanwhile,  Mrs.  Hnth  .Mari-otte,  who 
was  little  Hnth  McDonald  when  her 
dad,  D.  McDonald,  named  the 
mining  claim  lor  Ikt,  still  list's  in  Kly, 
which  is  serv  close  to  Old  Hnth  and 
.New  Hnth.  I  he  latly  never  misrepre¬ 
sents  her  age. 

riie  .Nevada  Mines  Division 

rhe  .Nevada  Mines  Division  of  Ken- 
necott  (.'opjM'i  (Corporation  consists  of 
thret'  open  pits  and  an  midt'igroimd 
section.  'I'he  l.iberty,  the  V  eteran,  and 
the  Kimbley  are  operated  as  open  pits 
and  Kennecott  is  developing  the  Deep 
Hnth  nndergromid  section  for  early 
production.  Ihe  Kennecott  concen- 
tratoi  and  smelter  are  at  .Mc(nll. 
Hecanse  of  overlapping  claims,  (Con- 
solidatt'd  ( Coppei mint's  (Corporation  is 
a  24  pt'r  tt'iit  partnt'i  with  Kennt'cott 
in  tht'  wt'st  t'lid  of  tlu'  l.iberty  pit  and 
a  20  per  ct'nt  partiu'r  in  the  Veteran 
pit.  Kt'iinecott  mines  and  mills  the  ore. 
(Consolidated  (Coppermiiu's  operates 
out'  pit  in  tht'  area,  tht'  Iripp.  Ilit' 
t)it'  protincetl  is  proct'ssetl  at  Kennt'- 
ct)tt’s  .Mc(Cill  plant. 

'I'his  articlt'  is  limiteil  tt)  the  tiper- 
atitnis  t)l  Kt'iineititt  in  and  arttnntl  tht' 
towns  t)f  I'Cly,  Hnth,  ,Me(Cill,  anti  Kim- 
berlt'v.  V  later  stttrv  iti  Ihk  K.xei.t)- 
siVKS  I'CNt.iNKi  It  will  bt'  tlt'Vt)tetl  tt)  tht' 
activitit's  t)f  tht'  ( Const)iidat<'d  (Ct)ppt'r- 
niines  ( Ct)rpt)ratit)n  in  this  area. 

I  ht'  Keimt'ctitt  mint's  lit'  abttnt  7  tt) 
S  miles  wfst  t)f  Kly  in  tht'  mt)rt'  mt)nn- 
taint)ns  ptirtions  t>f  rangt's  that  liavt'  a 
nt)rtht'rlv-st)ntherlv  trend.  'I’ht'  t'lt'- 
vatit)!)  at  tht'  snrfact'  averages  7,(KK) 
tt)  7,4(K)  ft.  'I'he  t)rt'botlies  have  an 
t'asterlv-wt'sterlv  trenti  which  cuts 
acrt)ss  the  range  of  a  slight  cnrvt', 
starting  at  what  is  knt)wn  as  l.ant' 
(City.  'I'ht'  copper  tlept)sits  are  Itnal- 
i/t'fl  in  a  /.out'  alM)nt  I  milt'  with-  and 
5  miles  long.  St'veral  rt)ck  tv|)t's, 
including  limt'stt)ne,  sandstt)nt',  shale. 


mon/tniite  pt)rphyry,  and  rhyolite,  are  dt'[)t)sitt‘d  in  mata.st)niatic  it'plact'mt'nt 
expt)S('d  to  tht' surface.  Jasperoid,  con-  t)f  limt'stttne,  is  tht'  hartit'st  ft)rmatit)n 

sisting  mainly  of  tpiart/.  which  was  in  tht'  mining  sectit)ns  in  tht'  area. 


i)l<II.I.IN(>  HI. .AST  IIOl.KS:  Oitt-  i)f  iht*  tInlU  ui  work  pittitDK  tlttwii  IidIcs  lor  Itlii.slitiK  ot)  u 
Di'w  iK'tteli  in  ll)i'  l.il)frtv  pit.  'rtic  blast  Ititlrs,  ilrtlli'il  ssitb  flfelrically  iMtsseri'tl  ebnrit  tlrtlU, 
are  M  in.  in  tiiantt'lt'r,  with  an  averuKt-  depth  ni  .17  ft.,  spaeetl  nn  ‘2tl-(t.  centers. 


HK( .0\'KHI\(;  'IIIK  OHK:  Blasted  niaterial  is  eseavateil  with  4'i-tii.  >«!.  elettru  sIiovcIh 
and  Inaded  into  7.Vtot)  ore  cars.  7'rains  oi  loaded  cars  are  polled  out  ol  the  pit  hy  dies4-l- 
electric  locomotives.  The  l.iberty  is  the  only  pit  in  the  area  svith  rail  haulage. 
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KAII.  'rHANM'OK'I'A'I'IONi  A  (ruin  ol  wit%tc  inuU-riul,  iip|M'r  IrfI,  i»  cn  roiile  (<>  tlir  (ii»p4»al  arra.  In  tlir  fort-Kmiind,  tlif  pit  crant-  on  hand 
in  «aM"  a  <ar  khnidd  Ik*  derailed  nr  nvertiirm'd.  The  pit  eqnipnieni  ineludes  live  l.-VKI-hp.  and  »i*  (MHI-hp.  dies>el-electrie  hK'ninnlive<>. 


TIk-  ('o|)|>t-r-Kt*ariii^  Miiieruls 

III  till*  l-ilwrly  pit.  tin*  loppci- 
In-iiriiij'  iiiiiKTiil  is  rliiiltopyritc,  <k- 
ciiiriii^  ill  silirilii'd  and  ^arncti/.rd 
liiiM-stdia*,  and  porphyry.  In  tin*  V«*t- 
oran  pit,  loppor  (U’cnrs  in  hotli  altrrrd 
liin<*ston«‘s  and  poipliyry  as  i-aihonatt's 
.111(1  sulphides.  In  the  Kiinhley  pit,  tin* 
principal  iniiK'ial  is  ehaleoeitc  with 
SOUK*  eh.deopvrite  (K-eiirrin^  in  highly 
silieiiied  jiorphyry. 

Mxeept  lor  some  notahle  dillerenees, 
niainlv  in  haiila^i*,  tin*  nietliods  ol 
strippiii).'  and  ore  reeoverv  in  the  three 
open  pits  are  (‘ssentially  the  same. 
Hein^  an  old  and  aw(‘some  hole,  with 
rail  hanla^t*  shelves  mneh  like  a  eireii- 
lar  staircase  ol  a  spiral  elassilier,  the 
l.ihertv  is  the  ^randdaddy  of  the  pits 
in  the  Idv  \icinilv.  'I'he  Nevad.i  Mines 
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Division  really  was  horn  with  the 
laherty. 

Stripping  ol  tin*  overhiirden  started 
in  lfX)7  and  the  first  ore  was  produced 
in  IIX)8.  'I'his  operation  was  done  hy 
(amiherl.md-Kly  Oopper  (annpany, 
which,  on  Anyiist  31,  1910,  hecame 
the  .Nevada  (.'onsolidated  ('opper  C>jr- 
poration.  a  Kennecott  propc'rtv,  and 
operated  under  that  nanu*  until  Janu¬ 
ary  I,  1943,  wh(*n  it  hecame  known  as 
N(‘vada  .Mines  Division.  'I'Ik*  Hnth 
mine  and  the  plant  at  .M(<oll  were 
included  in  this  chain  of  ownership. 

'I'lie  l.ilHTtv  Fit 

The  I.ilMTty  p't,  with  its  walls  daz¬ 
zling  in  the  siin,  is  a  monnmental  min¬ 
ing  operation.  .At  first,  the  pit  was  a 
j'(M>d-siz(‘d  hump  of  a  hill;  it  is  now 
fi50  to  7(K)  ft.  Im*Iow  the  surface,  a  mile 
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lonj',  and  %  of  a  mile  wide.  .As  of  late 
19.5.5,  1.38,0(K),0(K)  tons  of  ore  had  been 
mined  there;  with  it  came  UW,000,(KK) 
tons  of  waste.  .Around  three  billion 
pounds  ol  blister  copper  have  come 
from  this  pit.  During  the  year  19.5.5, 
daily  production  averaged  7,.3(K)  tons 
ol  ore  and  .5,()f)9  tons  ol  waste.  The 
ort*  in  this  and  oth(‘r  pits  is  about  I 
per  cent  copper  or  less. 

.Mining  in  the  lalx'rtv  is  on  benches 
.50  It.  hij(h.  d'lie  berms  are  40  ft.  A'erti- 
cal  blast  holes  9  in.  in  diameO'r,  aver- 
aj'inj'  .57  It.  deep  and  spaced  on  2f)-ft. 
tenters,  are  drilled  with  electrically 
powered  churn  drills  e(piipp(‘d  with 
0-ft.  (.'alifornia  patt(‘rn  bits.  TIk*  pat¬ 
tern  for  the  drill  holes  depends  on  the 
hardiK'ss  of  the  material  to  Im*  blasted. 
From  one  to  12  or  more  holes  are  fired 
at  a  time;  the  averafre  is  seven  to  eight. 
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VN'AS'I'K  DISPOSAL:  Wusic  inuterial  from  Iht-  Libvrly  pil  is  drpovitrd  onto  »  disposal  urra  from  side-dump  ears.  In  llie  pit  o|M‘rations,  ssusti 

is  separated  from  mill-Krade  ore  by  seleetive  mim'iiK. 


a  hit  ()l  S|)riii^iii){  is  doiu*  in  tiiest* 
(Itfj)  liolfs.  I'latik  the  pit  sii- 

p(‘rititcti(i(‘iit,  says  this  proccdiirt'  is 
more  on  the  ordt-r  of  chainlx'rini;'  tiiati 
spritij'iiij'.  Kroiii  2.5  to  if)  t  artridj'cs  ol 
llornilfs  (iflainitc®  I,  si/.r  Vi  hy  5  iti., 
an*  loadt-d  into  tin*  hottoin  of  a  hole 
and  the  charj'c  is  dctonati'd  hv  flcctric 
Masting'  caps.  'I'liis  results  in  enlar^in^ 
the  hottoin  ol  the  holt*  so  that  it  will 


take  a  more  eotieetitrated  eharj'e  of  e.\- 
plosives.  Otie  atid  two  2.'3(i  eotitain«*rs 
of  (ielamite  1,  (i  in.  hv  2.5  Ih.,  are  used 
as  the  primer.  .After  the  holes  are 
sprmijr,  or  ehamlu-red,  they  are  loaded 
with  Tritex*  iti  8-iti.  hy  .50-11).  poly¬ 
ethylene  tithes.  In  tile  ease  of  wet 
holes,  llereomite^  hajr  powder  is  used 
lor  the  main  charge. 

.All  the  explosives  are  not  eoneen- 


trated  in  the  ehamher;  two-thirds  of 
the  main  charge  exti*nds  above  the 
ehamh«‘r.  None  ol  the  holes  are  loaded 
until  lour  hours  alter  the  chamherim' 
details  are  completed.  Holes  are 
loaded  on  a  ratio  of  0..‘30  Ih.  ol  explo- 
si\«‘s  per  ciihic  yard  ol  material  in  the 
solid.  The  chari'es  are  stemmed  with 
|>it  material,  which  is  supplied  hv 
*lli-r('iilcs  Powder  ('oiiipimy  'I'rad'-maik 


0^. 
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\  I'iTLItAN  PI  T:  At  ibt*  Aeleruii  pil,  the  slrippiiiK  of  ovfrliiirdt‘ii  Im*kuii  in  DciolM*r,  IM.Vi.  Within  ilirrr  monllis,  the  slrippiiiK  conlrudor, 
l\l><*ll  C.'onsiruction  (aimpany,  hlaktrd  and  excavated  4,0fM),(M)0  Ions  of  waste  material. 
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Sfooprnohih*  aii<l  (lump  truck.  From 
2.)  to  3()  ft.  of  stemming  is  turn|H'ci  into 
♦•acfi  fiolc. 


(.'ill'KN  DItll.I.INtii  OiHTUlioiU)  in  llif  N’flfrun  pit  art*  condutlfd  on  bt'iichrs  with  workiiiK 
facfk  .Vt  ft.  ainl  2H  it.  liiKh.  liolfii  are  drilled  hy  electric  churn  drilU  to  a  depth  of  .'S?  it.  and 
■12  It.,  re»|>ectively.  l.att  December,  daily  production  wak  .'}4,1.'}2  toiik  of  ore  and  waste. 


Blasting 

'I'lic  charges  in  primary  blasts  of  the 
9-iii. -diameter  holes  are  detonated 
with  Frimacord**  ( Heinforced  Frima- 
cord  down  each  hole  to  the  primer 
cartridge)  and  short-period  delay 
electric  hlasting  caps. 

Drilling  holes  for  hlasting  in  the  to<‘, 
or  bottom,  of  a  bench  is  done  with  a 
4-in.  la-yner  drifter  mounted  tm  a 
tractor.  It  is  ecjiiipped  with  I)i-in.- 
ronnd  Imilow  Levner  steel  and  de- 
tachabh*  bits.  .'\ir  is  supplied  by  a  two- 
stage  air-c<K)led  compressor  mounted 
on  tin*  tractor.  The  holes  are  loaded 
with  (ielamite  1  in  Ifi  by  8-in.  car¬ 
tridges.  Blasts  are  detotiated  in  the 
same  manner  as  described  previously. 

Iti  the  porphyry,  secondary  blasting 
is  negligible.  In  the  harti  garneti/.ed 
limt'stoiK*,  blasting  produces  a  good 
many  boulders.  TIh'sc  are  shoveled  to 
the  sides  of  the  blast  area,  drilled  with 
jackhammers,  and  blasted  with  small 
charges  of  dynamite.  These  charges 
are  detonated  with  electric  blasting 
caps.  A  cotnpressor  m«ninted  on  a 
four-wheel-drive  truck  supplies  air  for 
jackhammer  drilling. 


Kxcuvating 

Blasted  material  is  excavated  with 
4-  and  4)*-cn.  yd.  full-revolving  electric 
shovels  (five  of  them  in  the  pit)  and 
loaded  into  railway  cars.  4'he  Liberty 
is  the  only  pit  in  the  area  with  rail 
hanlage.  Ther<‘  is  some  double  track¬ 
age.  The  winding  hani  out  of  the  pit 
with  ore  is  4X  miles,  never  on  a  grade 
greater  than  2  per  cent.  Waste  hanlage 
is  miles.  Total  trackage  in  the  pit 
is  about  1.5  miles.  Trackage  is  shifttal 
frerjiiently  to  place  the  cars  closer  to 
the  blast<‘d  lM*nches.  A  rail  crew  is 
on  the  job  all  th(‘  time.  The  pit  is 
(‘(inipped  with  a  mechanic’s  railway 
car  —  a  shop  on  the  rails.  An  SO-ton 
Industrial  hoist  is  on  hatid  in  ca.se  of 
a  derailnuait  or  an  overturned  car. 

The  or«-  cars  are  7.5-ton  capacity. 
'File  pit  has  five  l,.5(K)-hp.  and  six 
()(K)-hp.  diesel-eh-ctric  l(K‘omotives.  The 
larg(>r  hK-omotives  haul  out  the  ore  and 
the  wa.ste;  the  smaller  ones  are  used 
larg<*ly  for  car  spotting.  Ore  trains 

••K.  g.  U.S.  I'at.  OH.  by 

I1ie  KiikiKn-Hk'kturcl  taimpany 


AI'"rKH  A  HI. AST:  After  a  IrUkt  in  ibr  N'rirraii  pit,  a  4'k-cu.  yd.  full-revulviiiK  rlri-tric  klMtxrl 
loadk  tlir  broken  ore  into  end-dump  truck*  which  deliver  to  a  tipple  for  unloading  into  rail  cars. 
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averaj;iiij'  Hf'ht  cars  ar<‘  piillrd  out  of 
tilt*  pit  to  tfn*  sta^iii^  art*a,  wliere  ^t)- 
car  trains  arc*  assc*mhlc*il  for  the*  il-inilt* 
trip  over  tfie*  Nevada  N’ortlierii  Rail¬ 
way,  which  is  owned  hv  kc'iinec-ott,  to 
the  eonec-ntrator  at  Mc<nll. 

()thc*r  ecpiipinent  in  the  I-iherty  pit 
incindc's  trac-tors  with  do/ers,  a  water 
truck,  supply  truck,  mechanic’s  truck, 
three*  pick-np  trucks  lor  pc'rsonnel,  a 
pow<l(*r  truck,  and  a  fonr-wh<*<*I-driv(* 
utility  truck. 

The  op«*ratinj'  methods  and  c*<jnip- 
m(*nt  ns(*d  in  the*  oth<*r  two  pits  art* 
(*ss(*ntiallv  the*  same*  as  in  the*  old 
Liberty,  with  the  e*xce*ption  that  the* 
\’e*te*ran  and  the  Kiml)l(*y  have  truck 
hanlagc. 

I  hc*  \  eteran  Pit 

The*  Veteran  pit,  farthe*st  we*st  in 
the  Kly  are*a,  has  a  history  ahne)st  as 
colorful  as  that  of  the*  Lihe-rty  —  not 
as  an  e)pe‘n  pit  hut  as  a  preKlnce*r  of 
ce)ppe*r.  In  1905,  a  ^reenp  of  claims 
calle*d  the*  \’e*te*ran  was  first  de*ye*lope*d 
hy  the  V’e*te*ran-Kly  (a)ppe*r  (’ompany 
with  the*  drivinje  of  the*  Paul  tnnne*l. 
\V'e)rk  in  the*  tniine*!  e*xpe)se*d  a  larj'e 
arc*a  of  mine*rali/e*d  hut  nnpromisin^ 
^re>nnd.  The*  following  year,  the  (ann- 
herland-Kly  (a)ppe*r  (ioinpany  took 
ove*r  and  a  shaft  was  sunk  which  re*- 
ve*ale*d  a  hody  e)f  coppe*r  ore*.  In  HK)7, 
the*  ore*  was  l)loeke*d  out,  a  workiiifc 
shaft  de*ve*le)pe*d,  and  the*  first  ore*  came* 
out  the*  following  ye*ar.  In  RKfO,  a 
mine*rs’  strike*  close*d  the*  we)rks  fe)r  twe) 
ye*ars.  .Mining  was  resnrne*d  iti  1911 
nnde*r  the*  owne*rship  e)f  the*  Ne*vada 
(.'e>tise>lidate*d  (>oppe*r  Ca)mpany. 

Ope*rations  c*ontimie*d  until  \e)ve*m- 
l)e*r,  1914.  By  that  time*,  the*  535-ft. 
\’e*te*ran  shaft  had  l)e*e*n  cennj)le*te*d,  the* 
Paid  tiinne*!  had  l)e*e*n  drive*n  2,5.58  ft., 
and  the*re*  we*re*  10, (KH)  ft.  eif  othe*r 
drifts.  Ore*  preidnctioii  ame>nnte*d  tei 
041,149  tenis,  which  yie*lde*d  .^4,.5(K),0(K) 
lb.  of  c  e)ppe*r. 

Huge*  Stripping  Operatiein 

Ke*nne*ce)tt’s  de*cisie)n  to  e)pe*rate* 
the*se*  claims  was  base*d  on  a  long-time* 
study.  The*  corpeiration  had  de*ve*lope*el 
inte*re*sting  inforinatiem  by  churn  drill¬ 
ing  freim  PK)7  to  191.3.  Fnrthe*r  drilling 
in  1942-4.3  conyince*d  Ke*mie*c*ott  that 
the*  ori*lK)dy  be*low  the*  surface  was 
re*coye*rable*.  Unde*rgre)nrid  mining 
was  c*on.side*re*d  by  company  eifficials 
but  the*  de*cision  was  against  it. 


S'rmi'Fl.NC;  OX  KHBI'KDKN!  .\iioiht*r  »it*H  «)(  lilt*  \'t*t»*ruii  i>il  willi  out*  nf  On*  I%Im*II  cemi- 
patiy  s  (rucks  t*ii  reuite*  te)  llic  disixisul  urea  ssilli  a  leiael  ol  e)vcrl>iircle‘ii  material  Iretiii  the* 

strippiiiK  o|M*ratiems. 


klMHI.KY  Fl'f:  lsfM*ll  f .'eitistriictieiii  t.umpaiiy  is  iiiMii'r  eoiilrael  lo  sirip  (lie  tiv€.rliurele*ii  aiief 
mine  die  ore  at  the  Kimhiey  pit  as  leniK  as  (he  eire  lasts.  In  late  Mt.VY,  the  pit  ssas  priMliiciiiK 
eire  at  the  rate  eil  4.200  Inns  a  elay. 


■^J^r 


•  -c^  ta 


HKI.Al'IVi'il.Y  SMAI.I.  AKKA:  IUm'II  frrwn  tx-Kun  Kirippinx  ihr  overhiirdi'ii  ul  (he  Kimble)'  pit  in  Noveinlx'r,  lU.VI.  The  area  iiivered  hy  this  pit 
i*  relatively  small.  Kstimates  indicate  (hat  (he  nrehiKly  at  this  hM-atinn  svill  sihhi  Ih-  eshansteil. 


Kiiitlirr  (i<‘v<-lo|)iniMit  ill  1951  and 
1952  and  an  a^m-nirnt  with  (ain.snli- 
datcd  ('o|)|H‘rniincs  to  niiiii*  adjoining 
oM‘hodi(‘S  to^rtlinr  resulted  in  tin*  joint 
V'eteran  proji'et.  Because  niiich  of  the 
ore  was  relatively  close  to  the  surface, 
kennecsitt  (hx-ided  to  mine  hy  open- 
pit  methods. 

.Stripping  til  overhnrden  was  starttxl 
in  Octoher,  I95.'h  In  the  last  thrtx’ 
months  of  that  year,  fshell  ('onstrnc- 
tion  ('oin|)any  of  Beno,  one  of  the 
major  stripping  contractors  in  the 
West,  Masted  and  excavated  {.(NMl.tltNI 


tons  of  waste.  Ore  production  started 
in  19.55,  when  kennecott  tiMik  over. 
Ishell  removed  I  j  tons  of 

waste.  During  the  month  of  Decem- 
her,  the  V'eteran  pit  was  producing 
1,152  tons  of  ore  and  ■'55,(HN)  tons  of 
waste  each  opt'rating  day.  When  it  is 
cximpletely  developixl,  it  will  he  2,450 
ft.  long,  I,.5(K)  ft.  with',  and  about  S.5() 
ft.  from  the  highest  point  on  the  rim 
to  the  nitimatt*  iMittoin.  It  is  (‘stiinated 
to  last  10  to  12  y<‘ar.s. 

The  \’et«‘ran  pit  has  both  .50-lt.  and 
25-ft.  benches,  and  holes  for  blasting 


are  drilled  57  ft.  and  52  ft.  deep.  The 
[rrincipal  ecpiipinent  incliuh's  two  elec¬ 
tric  churn  drills;  one  rotary  drill, 
die.sel -powered;  one  f  nll-revo|ying 
shovel,  l.'i-cn.  yd.  capacity,  one  full- 
revolving  shovel  with  a  0-cn.  yd.  dip¬ 
per  (one  smalltT  type  shovel  to  be 
addixl  in  the  iu‘ar  lntnr<‘);  four  trailed 
load  •55-ton  haidage  units;  and  eight 
'55-ton  conventional  trucks  with  dual 
rear  tires,  with  six  more  hanling  units 
to  be  added. 

'I'hc"  shovels  load  into  the  end-dinnp 
trucks.  Waste  is  hanled  to  the  spoil 
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area  and  diitnprd.  The  ore  is  hauled 
to  a  tipple  and  unloaded  into  rail  cars. 
A  sho\<‘l  loader  switches  the  cars  in 
th«‘  loading  area;  it  is  ecpiipped  with 
a  luicket  for  cleaning  up  spillaj'e.  Karly 
in  19.56,  machine  and  repair  shops 
w'<*re  l)eiuj»  construct«-d  at  the  pit;  they 
include  wash  racks,  ^ara^e,  w'eldinj' 
works,  battery  char^inj',  and  tir<’- 
repair  facilities. 

The  Kiinhlev  Fit 

Stripping  at  tiu*  Kiml)«-rlv  pit,  com¬ 
prising  a  comparatively  small  area, 
start'd  in  .Nov<*mhcT,  19.50,  and  tin* 
orehody  there  is  calculated  to  he  ex¬ 
hausted  hy  .\ovemher,  19.56.  In  the 
last  months  of  19.5.5,  it  was  producing 
at  the  rate  of  ■4.2tK)  tons  of  ore  a  day. 
Isbell  (Construction  (Cotnpany  stripped 
this  pit  and  also  removed  the  ore.  This 
company  is  niid(‘r  contract  to  mine  the 
pit  as  long  as  the  ore  lasts,  with  T(>d 
Maestretti  in  charge  of  operations. 

How<*ver,  the  winding  np  of  ac¬ 
tivities  at  tiu*  Kimhiey  pit  will  not 
affect  Kennecott’s  copper  production 
in  the  area;  there’s  the  Deep  Hnth 
nndergronnd  S(>ction. 

The  Knth  Mine 

rhis  shaft  has  been  a  problem  lately 
but  a  solution  has  been  worked  out. 
Though  n*)t  (|nit<*  as  renowned  as  the 
Liberty  pit  of  (Copper  Flat  fame,  the 
old  Ifnth  mine  is  the  oldest  present 


ItOADWAY  AT  kIMHI.KY:  A  triiek  liiufU'il  with  orr  move*  up  a  sleep,  enrviiiK  hieliiie  on  its 
wuy  out  of  the  Kimhiev  pil.  Ore  from  this  pit  is  Irutkeil  lo  railroad  ears  for  truiisportalioii 

to  the  smeller  at  MeCiill. 


operation  in  .Nevada’s  Steptoe  N'alley.  stead  of  rustling  work,  as  they  had 

On  a  (lav  in  LfOf),  I }a\(‘ hartley  and  planned,  they  took  a  look  at  claims 

Fdwiii  F,  (Cray,  miners  from  (Calif or-  belonging  to  I).  ( C.  MeDonald.  'I’hese 

Ilia,  breezed  into  Fly  flat  broke.  In-  included  the  Hnth  (namesake  of  .Mc- 
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DKK.F  Kl'TII  MINT!:  The  shafts  —  Deep  itiilh.  Mar  Pointer,  and  Kellinske  —  are  joined  hy  a  ilrifl.  I  he  previously  mined  area  aiul  the  tension 

cracks  from  the  former  caved  section  are  indicated  in  the  alMive  drasviiiK. 
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MINK  IIKADFKAMKt  Th<*  lieudfrumr  •h<ivt-  llir  I>«-rp  Kiilh  mine  it  155  (t.  hiKh.  The  new  hoitt  hoiite  is  at  left.  The  wt>rkinKs  underKnninci 

are  Ikmiix  developeil  by  Kennecntt  (or  niiniiix  by  tlie  blrn'k-eavinx  method. 


Donald’s  baity  (iaii^litcr)  and  tin- 
Krarsar^f. 

Drcainin^  of  ^old  and  silvfr,  Haitloy 
and  (>ray  lonnd  finandal  barking'  and 
took  a  Irasf  oi  tin*  claiins,  with  ftplitin 
to  buy,  lor  'I'lify  found  a  ltd 

ol  coppiT,  blit  tin*  on*  wasn’t  rich 
iMioii^b  to  pay  for  producing  and  baiil- 
inji;  it  l.’iO  milfs  np  tin*  StoptiM*  to  tbf 
iM‘ari‘st  rail  line.  In  lfX)2,  Mark  b. 
|{t*i|na  appt-arfd  on  tin*  scfin*.  Aftrr  a 
(■lost*  fxainination  of  tin*  Hartl<*v-(iray 
prop(*rtv.  Hi*(|iia  paid  $!•')(), (NMI  for  it. 
I  bis  transat'tion  laid  tin*  ('roiindwork 
lor  tin*  (*stablislinn‘nt  of  Nevada  (am- 
solidat(*d  (.'oppt*r.  In  IbO.'S,  tin*  ('oni- 
paiiy  borrow<*(l  $2,(NMI,(HN)  to  build  a 
railroad  Ironi  tin*  niiin*  to  (.'obrt*  on 
tin*  Sontln*rn  I’acific,  to  dt*v»*lop  tin* 
Hiitli  propt*rty,  and  build  a  mill,  piwcr- 
lionst*,  and  snn*lt<*r.  Tins  was  tin*  start 


ol  tin*  .\i*vada  \ortln*rn  Hailway,  ovt*r 
wliicb  tin-  first  train  rolIc*d  into  Kly 
on  S(*pt(*mln*r  (i,  HXX).  'I'ln*  mill  and 
snn*lt(*r  wt*ri*  built  on  property  bought 
from  \V’.  \'.  Mt-fnll,  a  rantln*r,  and 
that's  bow  tin*  town  of  Mdiill  was  lo- 
catrd  and  naiin*d. 

Krom  tin*  tinn*  ol  this  rarly  d<*v<*Iop- 
nn*nt  until  HMS,  wln*n  op(*ratioii.s 
(*(*as(*d,  tin*  Hntb  iniin*  pro(lncf*d 
I9,(KK),(KK)  tons  of  porpbyrv  or<* 
tliron^li  tin*  Star  Pointer  shaft.  I  am),' 
before  Hiitli  prodnetion  played  out, 
tin*  eompany  was  prosp«*ctin)' —  cbnrn 
and  diamond  drilliii)'  inside  tin*  mine 
and  from  tin*  surface.  This  paid  oil  in 
tin*  fiinliii)'  of  a  porphyry  on*body  esti- 
mat(*d  to  contain  2<'),(XM),(MM)  tons  av(*r- 
aj'iii)'  O.S.3  j><*r  cent  i-opper,  from  which 
.■}52,(MKI,(MK)  lb.  of  recov«*rablc  c-opper 
are  ex|n*ct<*d.  This  is  a  downwar<l  (*x¬ 


t(*nsion  ol  the  old  Hnth  or<*body.  Tin* 
d(‘cision  to  block  cave  that  or<*  w-as 
made  in  mi(M951,  and  the  prodnetion 
dat<*  was  s<*t  lor  tin*  t*nd  of  I9.>'b 

Then  Hnth  acted  np.  In  sinkiti)'  tin* 
l)(*ep  Hnth  shalt,  Kol«*y  brothers  ol 
Pl(*a.santvill(*,  N«*w  York,  tapped  an 
(K-ean  of  water  which  can.s(*d  a  lonj' 
(h*lay.  Tin*  prodnetion  tarj't*!  dah*  was 
set  for  tin*  second  (piartcr  ol  I9.>5.  This 
has  In-en  shosed  np  to  tin*  middle  of 
1957.  'I'his  later  <h*lay  r<*snlted  from 
a  ph*c«*  ol  j^'anl  hick.  .\n  or<*body  con- 
tainiii)'  l,d(X),(KK)  tons  of  I.IS  per  c(*nt 
copp<*r  was  found  within  tin*  cave  limits 
of  tin*  larger  orcbody  ami  5(X)  ft.  abost* 
tin*  first  prodnetion  l«*vel,  necessitatiii)' 
first  miniii)'.  This  tn*w  body  is  known 
as  tin*  .Mimn*sota  Ifi-Dre.  Immediate 
plans  were  made  to  miin*  this  ore  from 
a  drift  driv<*n  from  the  Star  I*ointer 
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shaft  coiiiK'cting  with  the  (^iieen  Raise 
( a  former  ventilation  raise )  with  block 
caving,  using  branch  raises,  sinsher 
drifts,  and  a  combination  of  the  two 
in<‘tho<ls. 

Tfie  pre\  ions  operatiotis  in  the  Ruth 
mine  had  caused  a  considerable  caved 
area  with  final  cracks  (h'veloping  ex- 
tr<*mely  close  to  the  Star  Pointer  shaft. 
Additional  mining  would  have  de¬ 
stroyed  the  shaft.  B<vau.se  the  town  of 
Ruth  was  over  the  cave  limits  of  the 
n<*w  operation,  the  village,  which  was 
owned  by  Kennecott,  was  mf)ved  a 
mile  north  of  the  new  I)(‘ep  Ruth  shaft. 

Mining  on  Three  bevels 

The  Deep  Ruth  will  be  miu<*d  on 
three  levels,  1),  K,  and  F,  with  two 
shafts:  the  water-troubled  Deep  Ruth 
vertical  which  will  be  1,572  ft.  deep; 
and  the  Kellinske  shaft,  a  5.5-degree 
incline  which  will  lx*  2,24.5  ft.  deep. 
Tin*  Kellinske,  currently  used  for  de¬ 
velopment  of  the  maiti  conn<*cting  drift 
to  the  Deep  Ruth  shaft,  will  eventually 
b<-  a  vetitilation  and  e?nergency  «*xit 
shaft.  Th(*  shafts  ar<*  .5,(KK)  ft.  apart. 
They  will  be  c«)nnected  with  a  <lrilt 
on  each  h*vel. 

The  drift  on  the  I)  level  was  c-om- 
ph*ted  March  24,  19.5.5.  While  develop¬ 
ment  work  continued  there  and  on  the 
K  and  K  levels,  production  started  in 
the  Minnesota  Ili-Ore.  Mining  out  this 
body  was  calculated  to  take  10  months 
—  up  to  the  spring  of  19.57  . 

In  one  way,  mining  in  the  Minne¬ 
sota  Ili-Ore  is  a  mak<*-readv  for  tin- 
future  larg<*r  operations  in  Deep  Ruth. 
Air  lor  drilling  and  lor  auxiliary  us(‘s 
is  suppli(‘d  bv  compress()r.s  of  14,000- 
c.f.m.  capacity. 


Hlusting 

For  the  Minnesota  lli-()r«‘  slusln*r- 
tvpe  caving,  the  headings  are  drilled 
in  a  \’-cut  patti-rn.  Tin*  holes  are  IX 
in.  in  diameter  and  0  It.  d(‘(‘p,  with 
number  of  holes  varying  —  usually  .‘3.5 
holes  to  a  round.  In  blasting  in  this 
mine  where  water  and  s(»ft  formations 
ar<*  problems,  wet  holes  are  load(‘d  with 
40  per  cent  (n-latin  Kxtra  in  IX  by  8-in. 
cartridges.  Dry  holes  are  loadc-d  with 
(ielamitc*  ^-,\  in  tin*  same  cartridge* 
size,  blasts  are  fired  <*l«*ctricallv. 

Tin*  \’-cut  in  tin*  rais<*s  c*onsists  of 
10  to  20  hol(*s  IX  iti.  in  diann*t(*r  and 
4  ft.  (h*«*p.  They  are  load(*d  and  fired 


KF.I.I.INSKK  SII.AKT;  Tin*  Krlliiukc*  sliuti,  •<  .V^-dcicret*  iinliiH-  o|M*iiitiK,  liu*  iM-rii  um-<I  for 
clrvrlopinrtit  of  llir  rnuin  ('Oiiin'ctiiiK  drift  to  llir  t)i*t‘|i  ftiilfi  cfiiifl.  I.ulrr,  llii*  diiifl  will  l>r 
tiwd  for  Vfiililiilioii  and  as  an  cint-rKi-iny  (*sil. 
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in  th(‘  sarrM*  maiiiipr  as  in  thi*  h^adirigf. 
lliis  Kaiiw'  blasting'  itK'tbod  is  iiM'd  in 
8-bol«‘  rounds  in  tlw  finj»iTs,  with  th<‘ 
}iol(‘s  1%  in.  in  dianiotcr  and  5  ft.  d(‘('p. 
In  drilling  tin*  iind<*rcnt,  tin*  avi-raj'** 
round  consists  of  bO  holes,  each  6  ft. 
de<i),  f)r  1 20  holes  to  a  s<|uare  set. 
'nies«*  jackle^  and  stojM*r  Iniles  are  IS 
in.  in  diaiiM'ter.  Primary  blasting  pro- 
diK'<*s  the  residts  desired,  and  very 
little  secondary  hlastin)'  is  recjiiired. 

Some  formations  are  t(K)  soft  to  blast 
and  too  hard  to  <li^  with  a  power 
shovel.  In  these  situations,  pneumatic 
clay<lij'j'ers  are  us<*d. 

In  tin*  slusher  o|)<'rations,  blasted 
material  caves  into  slusher  drifts.  Tu^- 
^er  hoists,  25-hp.  and  20-hp.,  pull  the 
«)re  to  the  draw  hoh*  from  where  it 
spills  into  mine  cars  s|Mitted  directly 
below  in  the  haida^e  drifts. 

Yiehlahle  circular  steel  sets  are 
In'in^  used  in  the  slusher  drifts  in  the 
Miunesota  Ili-Ore  instead  of  timln-r. 
'I'liis  is  mainly  an  experiment  to  deter¬ 
mine  whetlu'r  the  s4*ts  can  stand  tlx* 


gaff  f)f  caving  pressure.  If  they  stand 
up,  similar  s<‘ts  will  go  in  the  slusher 
drifts  planned  for  Deep  Huth.  How¬ 
ever,  branch  raisr-s  will  he  tin*  princi¬ 
pal  metiHMl  in  that  mine.  Thev* 
slusher  drift  circular  sets  are  H  ft.  in 
diameter.  There  are  tracks  on  the  fl<M»r 
of  the  slusher  drifts,  and  the  tugger 
hoists  scrajM*  on  tlx'se. 

Hoisting 

Or<*  from  the  Minnesota  Hi-Ore  is 
hoisted  out  at  the  Star  Pointer  in  6-ton 
skips.  PrcKluction  is  rated  at  4,(KK)  tons 
a  day.  I. ike  the  ore  from  the  pits,  pro¬ 
duction  from  the  mine  is  hauled  hy 
rail  to  Mc<hll. 

Underground  etpiipment  for  tin* 
Minnesota  Hi-Ore  and,  later,  for  Deep 
Huth  includes  nine  1 0-ton  trolley-tvpe 
elec-tric  hKomotives  and  4-tr>n  side- 
dump  cars.  A  I(K),0(K)-c.f.m.  venti¬ 
lating  fan  is  installed  in  D(‘ep  Huth. 
.Additional  ventilation  will  he  provided 
lat<*r  as  recjuired. 

-According  to  present  plans,  the 


main  underground  operation  will  he 
the  D<*<*p  Huth,  Iwginning  in  1957. 
Surface  structures  at  the  D<*ep  Huth 
shaft  include  a  I.>5-ft.  steel  headframe; 
steel  ore  and  waste  bins;  electric  sub¬ 
stations;  hoist  building  for  housing  ore 
and  man  hoists,  and  compressors;  saw 
mill;  and  change  house.  N(‘arly  all  of 
th<*se  structures,  including  the  head- 
frame,  were  salvaged  from  other  mine 
f)p<*rations. 

The  hoists  have  been  in  service  for 
some  time  in  shaft  and  station  develop¬ 
ment  work.  The  double-drum  ore 
hoist  is  (‘(piipped  with  I2-ft.  drums 
and  is  [>owere<l  by  two  l,6.5()-hp.  elec¬ 
tric  motors.  It  will  lift  a  2l,(KK)-lh. 
skip  loaded  with  1 2  tons  of  ore  at  a 
.speed  of  2,5(K)  ft.  a  minute.  The 
double-drum  man  hoist  with  a  ca¬ 
pacity  of  25  men  on  <*ach  (h’ck  travels 
l,6(K)  ft.  a  tniniih*.  Underground  main- 
t«*nance  includes  rip  track  and  electric 
shf)p  for  locomotives  and  cars.  Drill 
repairs  will  he  taken  care  of  in  com¬ 
pany  shops  on  the  surface. 


M(<^ll.l.,  NK.X’ADAi  At  MKall  nrr  Iwalrd  the  coinpanv't  ('tiiu-entrator,  smelter,  electric  p<»ss'er  plant,  limestone  (|uarry,  employes’  homes,  parks, 
and  recreational  facilities.  The  executive  offices  of  tlie  Nevada  Nfines  Division  are  also  at  Mc<iill. 
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(.1  .OSK-l'l*  OF  McC.ILF:  Thr  public  park  urea  in  Mc<iill  is  in  (he  center  nf  (he  picture,  and  the  attractive  hornet  of  einployet  are  in  the  fore' 

Kroiind.  Kennecotl  employs  about  l,2tMI  persons  at  its  NfcCiill  o|M-rutions. 


'I  Ik-  piodiK'fjoii  at  Dec])  liiitli  (‘acli 
(lav  lias  l)(‘cii  lalc'iilatcd  at  S,IKK)  tons. 

'I'lic  MfCiill  CaHK-cntrator 

I'pcMi  arrival  at  flic  Mt(dll  coikcii- 
trator,  wliicli  lias  a  tapacitv  (»l  21, IKK) 
tons,  tlic  ore  is  unloaded  into  an  S-lt. 
Iieaw-dntv  pan  convevor  liy  an  elec- 
trieallv  powered  Hf)-lip.  rotary  ear 
dinnper.  l•Voln  flic  convevor  it  rninliles 
into  an  81  Iry  fifi-in.  jaw  crusher  which 
has  a  2.')(l-hp.  motor.  Secondary  re- 
diu  tion  is  hv  crushers  and  hall  mills. 
Hecoverv  of  concentrates  is  hy  flota¬ 
tion.  Lime,  which  is  used  in  the  pri- 
marv  hall  mill,  is  |)rodnced  in  the 
hleak-peaked  hackvard  of  the  concen¬ 
trator. 

A  linu'stone  cpiarrv,  l(K-ated  within 
sijcht  of  the  plant,  produces  1'^)  tons 
a  day.  Hlastinjr  jn  the  epiarry  face  in¬ 
volves  the  use  of  jackhammers  to  drill 


vertical  holes  1%  in.  in  diameter  and 
IS  ft.  clec-p.  .\fter  sprinj'inj'  the  drill 
holes  with  onc‘  to  three  cartridjrc's  of 
llercomitc-  powder,  fhc*y  are  loaded 
with  charge's  of  llcTcomitc*  and  fired 
with  Primacorcl  and  blasting  caps. 

•Air  is  sii()pliecl  with  a  compressor 
of  .'j(K)-c.f.m.  capacitv.  Kilns  lor  treat¬ 
ing  the  litnc'stone  are  l(K-ateci  in  the 
(jnarry  area.  Waste  from  this  oper¬ 
ation  is  used  as  flux  in  the  smelter. 
'I’hc*  concc*ntratc*s  jeo  directly  into  the 
smelter  W'here  the  blister  c(>pper  is 
produced.  One  of  the  hv-prochicts  of 
the  mill  is  molvbclenite. 

lanated  in  the  vicinity  of  the  con¬ 
centrator  and  stnelter  is  the  electric 
power  plant,  which  supplies  |M»wer  to 
the  plant,  Mctiill,  the  mines,  and  .\ew 
Hiith;  it  also  sn|)plies  electric  [>ower 
for  the  rnnnicipality  of  Kly,  the  com¬ 
mercial  center  of  the  group  of  towns. 


Kig,  Friendly  Orgaiii/.alion 
rhe  Nc-vada  Mines  Division  of  Ken- 
nec'ott  ('opper  (Corporation  is  a  big 
organi/.ation  with  a  vast  operation  that 
radiates  warmth  and  friendliness,  phis 
a  trcMnenclons  show  of  civic  pride  and 
ccMiperation.  It  handles  little  problems 
of  life  and  living  with  the  same  dis¬ 
patch  that  it  finds,  mine's,  and  mills 
copper.  About  seven  years  ago,  ].  (C. 
Kinnear,  Jr.,  general  manager  of  the 
division,  sent  Fred  Lawrence,  chief 
chemist  and  reseat c  h  engineer,  on  a 
strange  mission  —  to  boy  tumbleweed 
seed.  Lawrence  had  a  diffic  ult,  some¬ 
times  an  embarrassing,  job  of  convinc- 
ing  people  that  he  was  sane  and  ac- 
tnallv  wanted  to  purchase  seed  of  the 
bnssian  thistle.  Finally,  he  hH  uted  a 
seed-cleaning  firm  that  agreed  to  ae- 
cnmnlate  a  few  sac  ks  of  seed  for  him. 
At  this  writing,  he  seems  to  be  on  the 

S3 
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Sl'ill'AfJ'i  S'l'i<r(/m(K.S;  'I'lH'kr  iikmUtii  Htriiclurrik  —  the  Dinrltrr,  (he  rlrctric  sluip,  mid  Ihr  rrpuir  shop  —  urc  maiiilaiiicd  in  spick-and-span 

condition.  At  tin*  smelter,  blister  copper  is  produced  from  the  com-enlrates. 


I  III'.  (  (>\< 'I'l.N’I'KATOK:  Ore  from  kenm'cott's  three  o|M‘n  pits  and  from  Oonsolidated  (!op|M'rmines’  Tripp  pit  is  hauled  h>  rail  to  the  concen¬ 
trator  at  M(<iill.  The  capacity  of  the  coiK-entrator  is  2l,(K>(t  tons. 


of  inakiiii'  llir  sr«‘<i  solv«*  tin- 
prolilciii  tli.il  iiad  claiiiK'd  flic  attrn- 
tidii  of  Mr.  Kitiiirar  —  I'oiiliolliii^  llic 
(lost  ill  tin*  fi-M|.  mi.  tailiiii's  pond  at 
McColl.  Ml.  Kiiiiioar  liad  olisiTVi'd  that 
tomhIowiNxI  oicw  hotter  than  anv 


other  plant  on  tailings  deposits  and  it 
was  his  idea  to  f'et  \i‘^etation  on  the 
pond,  portions  of  the  pond  ha\e  Ix-en 
planted  to  tlu-se  thistles  and  the  vey*’- 
tation  project  promises  sneeess.  Phis 
is  perhaps  the  only  plaer*  in  the  eonntrv 


wh«-re  tnmhieweeds  are  Ix-inj'  rnlti- 
vat«-d.  Dust  frtim  tailings  has  been  a 
iMithersome  prohlem  at  MeCh'll. 

In  Deeeniher,  1 9.54,  the  Nevada 
Mines  Division  established  a  bi¬ 
monthly  ma^a/ine,  .Krnnn  atlan,  as  a 


w  la 

P'"""  ■  .  .ill 

1  ■ 

f^j  1  ^1 

{ 

MM 

(.'lU’SIIINCi  PLANT  AND  MILL;  The*  truthinK  pluiii  hoii»«*  an  H4  by  (Ui-in.  jaw  crii^hrr  with  a  2.V)-hp.  iniiinr.  Sceoiidary  r<‘<hi('lioii  ik  hy 
tnikhtrrk  and  hall  milU.  Lime  liked  in  the  primary  hall  mill  ik  priMinced  (roin  a  (piarr>  within  eiKhl  of  the  plant. 


1,(KK)  at  Hutli.  'Mil*  i*x«*tiitiv«*  olficr.s 
of  till*  (livisioti  an*  at  and  tin* 

Kii^iiire'riti^  and  Mining  Dcpartnii'iits 
art*  at  Hntli. 

Kt*niu*t<)tt\  Kxffiitivi*  IVrst»iiiit*l  i 


inrans  ol  promoting  closer  eoinpany- 
(*inployt*  n*lations. 

Me(d'll  is  a  plf*asant  village  of  at- 
traetivt*  honH*s,  parks,  atid  reer(*ational 
faeilitj(*s;  so  is  NVw  Hiith.  'I’lit*  Nevada 
Mini*s  Disision  has  approxiinatt*ly 
2.2(K)  (*inploves:  1,200  at  Mc<dll  and 


(airporation  art*  in  ,\ew  York  (.'ity, 
(Jharli*s  M.  (-'ox  is  ptt*si<lent.  Other  of- 
fieers,  all  in  Srw  Voik,  art*  I*'  H.  \Iilli* 
keti,  viee  president,  I-  ('•.  Jt*nness,  site 
pri*sident.  researeh,  janies  ffovtl,  viee 
president,  i*xpforation,  atitl  f*!.  S.  ff.inn, 
( oinpaiiv  trt*asnier. 


floint*  offices  of  Kennt*c'ott  ( 
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(j.  I).  Mic'liat'isoii,  with  h<‘ad<jiiar- 
trrs  in  Salt  l.akt'  (aty,  is  j'i-in'ral  iiiaii- 
aj'rr  of  the  U'rstfrii  Mininj'  Divisions, 
which  incliidc  Utah  (Joppcr,  (,'hino 
Mines,  Hay  Mines,  and  Nevada  Mines. 

J.  C.  Kinnear,  Jr.,  general  nianai'er 
of  the  .Nevada  Mines  Division,  dir«*cts 
the  activities  of  a  lari'e  and  (‘fficient 
staff.  M.  J.  D’Shaii^hnessy  is  assistant 
general  manager  of  this  division. 
Others  in  executive  and  sn|)«*rvisorv 
capacities  are  S.  W.  Smith,  general 
siiperintendt'iit  of  mines;  F.  (>.  NN'ood- 
ridf,  general  snp<-rintendent  of  r<‘diic- 
tion  plant;  K.  W.  Hookt'r,  chief  en¬ 
gineer  of  mining  d(‘partment;  and 
K.  .\.  I.awrence,  chi«‘f  chemist  and 
r<‘.search  <Migineer. 

Passengers  Hying  in  airliners  ov»-r 
the  Stepto«*  can  see  the  famed  (Jopper 
Flat  (l.iherty  pit),  plumes  from  the 
smelter  stacks,  and  the  h(‘adframe  ov«*r 
D(>(‘p  Hnth.  fhit  the  pilot  cannot  tell 
them  th(‘  full  story  that  has  happened, 
Hhl.T  (.'ONV'KYOHS:  In  flw  i-rii»liiiiK  pluni  ul  tfic  ore  is  lriiiis|>orleil  liy  No.  I  eon-  and  is  happening,  in  this  historic 

veyor  belts  to  the  Symons  sr  reen  bins.  copper-mining  region  in  .Nevada. 


M.ACIIINK  SIIOFi  This  is  tite  iniiebiise  shiip  at  \k<iill,  with  the  engine  house  and  the  s«>uth  end  of  the  smelter  in  the  background.  .\s  the  sign 

on  the  shop  indicates,  safety  it  a  must  at  all  Kennecott  operations. 
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Weak  luirnuns  in  their  hurried  days  of  life 
Strive  not  to  toiK|uer  Nature  hut  to  caltn 
ifer  ra^it)^  iiunhIs,  and  use  her  vagrant  strife 
l  or  ^o<k1,  |xrhaps  to  earn  some  viit’ry  palm. 


What  fierce  unrest;  what  inner,  seething  urge 
Has  torn  the  earth  in  Nature’s  changing  plan' 
Ifright  lands  are  raised  alxtve  the  ocean’s  surge 
Or  slow  ly  sink  frotn  sight  in  time’s  long  span. 


Man  leads  wild  waters  |X'acefully  to  fields 
Athirst,  to  flower,  field,  and  growitig  graiti; 
He  rules  to  gaiti  the  Ixumty  gotnl  earth  yields 
'I'o  those  who  toil  within  their  small  domain. 


In  cataclysmic  fury  lavas  swe-ep 
In  molten  blankets  over  lake  and  sand; 
fihill  glaciers  form  in  frigid  mass  and  cre-ep 
To  c(K)l  and  build  anew  a  fertile  land. 


(a)ld  rivers  rush  from  high  peaks  crow  ned  with  snow 
Returning  to  the  seas  from  whence  they  came; 

(ireat  mountains  grind  to  dust  and  prairies  grow 
For  tre-e  and  vine  —  new  Fdens  to  reframe. 


Rich  IS  the  man,  proud  may  he  lx-  wh«)  dreams 
And  from  his  dreatns  sc-es  empires  rise-.  Ttklay 
.Sc-es  deserts  waste,  tomorrow  brightly  gleams 
'I’he  order  brought  from  earth’s  strange  disarray. 


<  A  trihule  to  tht  enginteri  of  iht  CirunJ  (Mulee  I'ium  utiJ  to  tht  Jevtlopoit  ut  of  the  (.ofumhiu  Haiifi  i 


THE  EXPI.OSIVES  ENGI.NEEit 


f 


■'i 

/  ■ 

1  • 


f 


I 


I 


UNIQUi:  BRIDGE  CONSTRUCTION 


ACROSS  CONNECTICUT  RIV  ER 


rttnrret**  f«»un(lati«»na  in  rorit  under  20  ft.  4»f  water  called  f«>r 
engineering  aliill  and  operating  know-how  of  a  ki^k  order 


(.4>lilX>N  i.INKKIU; 


coiistriictioii  of  a  in*w  liridj'*' 
I  acrosj)  ttif  (!oiiiirctk'iil  Ifivcr  at 
Stati*  Strrof  in  Hartford,  (lonnrttinit, 
r«'(jiiir<‘d  tli<*  ri'inoval  of  (i  to  10  ft.  of 
riK'k  Indoro  tmiik*  t-oiu  rt-t**  t-oidd  hr 
{>la(‘(‘d  for  thr  installation  of  two  of 
fivi*  rivrr  pirrs.  'Hir  projit  t  is  iindrr 
tlir  sponsorship  of  thr  State  of  (a)n- 
n(‘('ti('nt,  with  Savin  ( 'onstriu-tion  Cair- 
poration  the  prime  eontraitor  and 
Whaling  (’ity  l)re<lj»e  tt  Dcnk  (a)m- 
•KiH(iii<‘er,  W'lialiiiK  ( aly  & 

(aHiiiiuiiy’ 

Kiist  ilul'tford,  CaHiiifctii'iii 


pany  the  snheontraetor,  lH»tli  of  East 
Hartford,  (.'oniK'ctient. 

I'ier  Five,  first  of  the  piers  to  he  in¬ 
stalled,  is  loeatf'd  ahont  8-5  ft.  from 
the  Hartford,  or  west,  side  of  the  river, 
with  the  depth  of  the  water  in  the 
stream  avr'raj'inj'  20  ft.  Overhnrden 
lonsisted  of  4  to  0  ft.  of  mud  and  silt, 
then  10  to  12  ft.  of  clay,  and  finally 
1  to  5  ft.  of  hardpan.  'I'he  rrx'k  en- 
eonntered  in  tin*  rivr'r  Iwd  was  red 
sandstone,  native  to  this  area. 

'I'o  do  this  phase  of  the  joh,  the  eon- 


traetor  hiiilt  a  frame  of  aiijrle  triiss<‘s 
that  covered  the  entire  pier  area.  On 
this  trussed  frame  two  rails  were 
moimt(‘d  to  accommodate  a  carriage 
on  h)nr  wheels.  On  this  carriage  two 
T-5(K)  Joy  drills  with  exteiuh-d  masts 
were  mounted.  .After  the  pier  ar«-a  had 
heen  excavated  to  the  hardpan,  the 
drill  frame  was  float<‘d  into  position  on 
|M)ntoons.  Four  14-in.  Il-heam  spud 
piles  were  plac<‘<l  in  spud  wells  fas- 
t(*n(‘d  to  the  frame  and  driven  to  solid 
rock.  The  frame  was  then  hiin^  on 


't  ill'!  DHIi.l,  .STANO:  'I'liis  drill  slaiid,  made  ol  old  bridK**  seclimis,  is  supixirted  by  four  ixisls  with  chains,  called  spuds.  Two  Joy  ChalleiiKer 
drills  are  mounted  on  the  stand  on  rails.  The  series  of  pipes  Irelow  the  hridKe  section  are  forced  down  thnruKh  the  mud  to  the  rock.  Holes  for 

hlasliiiK  are  drilled  into  the  hkI  throuKli  the  pipes. 
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PONTOON  P'l.OAT:  Shown  here  is  a  |>oiitiM>ii  float  similar  t<»  those  (  Oh'FKHDAM  CONS  TUrt/nON:  Here  is  a  had*  at  the  sheetiiiK 

developed  durinK  World  War  II.  The  inoimtiiiK  of  the  erune  at  hainiiier  as  it  drives  down  the  sheets  that  make  op  a  toflerdam. 

np|H‘r  left  is  welded  to  the  deck.  It  was  used  to  piek  up  broken  In  this  area,  mud  «m  top  of  the  riuk  measured  up  to  .'lit  ft.  deep, 

nnk  in  the  ehannel  and  to  move  the  drill  stand.  At  limes,  sheeliiiK  was  driven  before  mu<  kiiiK  lu-Kaii. 

llii*.sr  .spiul.s  wifli  licavv  rliaiii.s.  'I'lif 
carria^t*  and  drills  wcrt*  tlicn  placed  on 
flu*  Iraint*  and  drilling  ol  blast  holes 
was  ready  to  hej'in. 

I’ipe  casinj's  4  in.  in  diaintder  were 
first  jetted  into  plac<>  ft)  form  the  drill 
pattern.  The  tops  of  the  jiipes  were 
held  hy  hrackets  prtwionslv  welded 
to  the  frame.  'I'he  drills  were  located 
to  permit  drilling  two  rows  of  holes  as 
the  carriage  was  moved  alon^  the  rails 
hv  a  small  air  winch.  This  arraiif'e- 
iiKMit  made  possible  the  drilling'  of  an 
averajre  of  28  holes  each  Iff-honr  day. 

In  order  to  prttperly  handle  the  re- 
(joired  .58-ft.  lengths  of  2-in.  drill  steel, 
a  separate  frame  for  each  of  the  two 
joy  drills  was  fabricated,  each  having 

I'.S  P..f  Off 

The  KnsiKn-Ki(  kford  Oonipaiiy 


a  3.5-lt.  mast.  'I'he  two  frames  were 
designed  lor  easy  |)ositionin^  and  fas- 
l<Miinj'  to  th«‘  carriaj'r’.  ('arboloy  bits 
■V/i  in.  in  diameter  were  ns«‘d.  The  hoh‘ 
spacing  was  on  5-ft.  centers  for  tin-  in¬ 
side  holes  and  on  2/*  ft.  centers  for  the 
outer  rill)'  of  holes.  'Fhis  made  a  total 
of  1.54  blast  holes,  with  the  outer  riiijr 
of  80  holes  drilled  2/4  ft.  below  ji^rade 
and  the  center  holes  .5  It.  below  Oracle. 
'I'he  actual  depth  in  rink  was  1.5  ft.  for 
the  inside  holes  and  approximati'ly 
12/4  ft.  lor  the  outside  holes.  The  rink 
drilled  ipiite  well,  but  was  dirty  work 
for  the  driller.  'I'o  minimi/i*  the  blow- 
back  of  water  and  mnd,  a  cone-shaped 
shield  h.’Mj'ed  to  fit  around  the  drill 
steel  was  used  just  aluive  the  4-in. 
casinj'.  This  helped  to  speed  the  drill- 
in)'  operation  considt'rably. 


Drilliii)'  and  Klastiii)' 

Ml  holes  for  blastiii)'  were  ihilled 
before  any  loadiii)'  of  explosives  com¬ 
menced.  'I'ln-  explosives  loadiii)'  pr(»- 
cednre  involved  tbe  s(  lew  iii)'  toi'ether 
ol  the  re<piired  char)'e  ol  \’ibro)'el*  .4 
in  Spiralok^  tartrid)'es  and  Insiii)' 
with  reinforced  I'rimacord,*  loweriii)' 
the  char)'e  into  the  casiii)'.  and  cntliii)' 
the  I'riimu'ord  to  leave  5  ft.  ol  it  above 
the  surface  of  tlie  w.iter.  Ihen  pea 
)'ravel  was  poured  into  each  casiii)'  to 
cover  the  <  har)'e.  While  the  drilliii)' 
was  in  pro)'ress,  a  floatiii)'  frame  of 
timbers  had  been  fastened  to)'ether 
between  lows  ol  ( asin)'s.  l  o  this  was 
fastened  each  end  of  i'rimacord  as  the 
casiii)'  was  polled,  .dlowiii)'  .4  ft.  of 
sla(  k  loi  the  rise  and  f.dl  ol  the  w.iter 
Prior  to  piilliii)'  the  casiii)',  a  li)'ht  cord 
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added  up  to  a  total  of  alM)ut  1,700  lO. 
of  dyuainit<-,  or  l.fi  11).  per  cii.  yd.  of 
rfK'k  iti  plac<*. 

In  the  iii(>aiititne,  all  floating  (‘(piip- 
iiieiit  judj)<-d  to  lx*  t<x)  clow  to  the  area 
had  Ix'eii  mov<*d.  With  a  set  of  signals 
to  the  crew  and  the  seismograph  oper¬ 
ators  alert«-d,  the  blast  was  fired,  iisinj) 
a  Hercules  .50-cap  hlastiu^  machine  to 
detonate  the  charges. 

Two  other  c«)lferdams  in  the  ar«*a 
were  within  0.5  to  1(K)  ft.  of  the  blast. 
They  were  not  unwatered,  and,  with 
some  «*xtra  bracing,  w«*re  cousid<T<*d 
safe.  This  pro\<-d  correct,  for  neither 
was  damag(‘d  from  the  blast. 

Seismograph  charts  were  rc*corded 
(M%)  ft.  from  tlx*  blast  area  on  the  llart- 
h>rd  side  of  the  riv<*r,  where  the  near- 
«*st  structures  were  l(K*ated.  Tlx*  re- 
corditigs  showed  that  vibrations  from 
the  blast  were  TX‘gligihle. 

Kxcelleiit  Kesults 

The  r<*sults  from  this  tnethod  •)f 
drilling  and  blasting  were  very  satis¬ 
factory,  as  both  pier  l(x*ations  were  ex¬ 
cavated  with  a  clamshell  huck<*t  to  the 
rerpiired  lines  with  no  additional  blast¬ 
ing.  However,  in  both  pi«*rs  an  aver¬ 
age  overd(“pth  of  about  2li  ft.  was 
excavated  before  solid  ledge  was  en¬ 
countered.  In  tlx*  future,  in  this  type* 
of  rex'k,  a  drilling  overd(*pth  of  .3  ft 
instead  of  5  ft.  wouhl  s<*(*m  to  he  suf- 
ficx*nt. 

Following  the  excavation,  tlx*  two 
coir(*rdam  frames  were*  asse*mhle*d  e)u 
pexiteiexis  ce)mple*te  with  X  bracing  anel 
welele*el  te)ge*the*r.  Fexir  spixl  pile*s  we*re* 
place*el  in  the*ir  we*lls,  the*  unit  fleiate*el 
inte)  place*,  and  the*  spiiels  elriven  iiite) 
place*.  The*  pe)uteM)us  we*re*  the*u  re- 
nx)ve*d  hy  using  twe)  lleeating  craix*s  te) 
lift  the  franx*s  cle*ar  eef  the*  ponteeeeus. 
Whe*u  the*  pexiteMins  we*re*  cle*ar,  the* 
franx*s  we*re*  le)we*re*d  te)  the*ir  weerk- 
ing  pe>sitie)n.  The*  she*e*tiug  was  stuck 
are)inxl  the*  frame*  anel  drive*n  to  soliel 
rex'k.  Kve*rv  feeurth  she*e*t  was  l)e)lte*el 
te)  the*  te)p  ste*e*l  franx*. 

Afte*r  cle*aning  the*  elam  e)f  small  rex-k 
particle*s  anel  mud  with  a  1-1-iu.  airlift, 
the*  l)laste*d  are*a  was  rt*adv  feer  place*- 
ment  e)f  tre*mie*  c*e)ncr<*te*. 

In  tlx*  case*  e)f  lx)th  pie*rs,  the  time* 
re*epiire*d  fe)r  se*tting  up  the*  elrill  frame*, 
drilling  the*  he)l(*s,  heading  tlx*  e*xple)- 
sive*s,  re*me)ving  the*  franx*,  and  firing 
the*  blasts  was  appre)ximate*ly  ten 
weerking  elays. 


KXTKNSIXT'  F.yi'lFMKNTi  Tlii»  pkiun*  im-liidrs  «)m»*  eif  itie  extensive  eqiiipinenl  eived 
h>  itie  eeHilriM-tex  ein  the  wetrk  )>(  inxIiillinK  piers  eiii  the  new  bridge  tx-reess  the  Cnnneetieut  Kiver 
at  llartfeerd.  PemtiMins  Huated  the  equipment  te>  variniis  lexatmiLs  as  reepiired. 


was  attache*d  tee  tlx*  cut  end  eef  tlx* 
Frimaceerel,  and  the*  ceerel  was  rim  over 
a  pulh'y  at  the  teip  eif  the*  casing.  VVhe*n 
the*  casing  was  cle*ar,  a  man  on  the* 
Heeatiug  franx*  weeulel  cut  the*  corel  lexese* 
anel  iaste*n  the*  Frimaceerd  tee  the*  float¬ 
ing  franx*.  In  seenx*  cas(*s,  blast  heih's 
had  tei  he*  re‘drille*el  as  hletwing  tlx-m 
was  feeunel  te)  he*  ine*ffi*c*tlv«*.  Tlx*  leeael- 
iiig  e)f  the*  i*xple)siv(*s  feir  all  e)f  the*  1.54 
hoh*s  was  acce)mplishe*d  in  this  manix*r 
in  alxeiit  Id  hexirs. 

The*  ix*xt  e)pe*ration  was  to  place*  the 


]X)ntex)us  uuele*r  the*  elrill  franx*  anel, 
afte*r  re*me)ving  the  spud  pile*s,  elrift  the* 
franx*  e)lf  tlx*  lex*atie)n,  le*aving  tlx*  float¬ 
ing  timl)e*r  mat  .se*cure*d  with  ancheers 
with  all  Frimaceird  e*nds  attache*d. 
VVhe*u  this  hael  he*e*n  elexx*,  tlx*  ce)nne*c- 
tioiis  we*re  made*  in  the*  feilleiwing  pat- 
te*ru  in  e)reie*r  to  miuimi/.e*  vihratiexis 
frexn  tlx*  blast. 

Kach  Ixile*  in  the*  e)ute*r  ring  was 
le)ade*el  with  10  II).  e)f  He*rcule*s  Vihre)- 
ge*l  anel  each  heile*  in  the*  inne*r  ring 
with  12/s  II).  e)f  this  e*xple)siv<*s.  This 


OlTTi  A  i-ranf*  mounted  on  one  of  the  ponl<M)n  Hoats  in  the  prex'ess  of  miit'king 
out  exM*  of  ifx*  on-shorr  cofferdams.  Tfie  wall  in  hackgroiind  was  built  some  years  ago  hy 
Savin  (a>nstru(.tion  (a)mpany,  einder  the  directiexi  of  Army  Kngineers. 
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N  i:  W  S  NOTES 


IIVI>K(K.F.\  Sl’IJMIIDK  DF.TKCTOK 

l)cvi-l(i|)tii(-nt  «l  an  itnprovi-ti  liand- 

o|N-rat<-<i  instniiiiriit  tor  tlir  ilfti'ctioii  ot 
livclroKcn  sulpliidr,  onr  ot  tlio  most  toxic 
iiuliisthal  gases,  lias  Ix-cn  aimoiiiiccd  liy 
Mine  Satety  Appli.inces  C^onipany,  I’itls- 
Imrgli,  i'ennsylvania. 

I'rineipal  feature  of  the  nevs  instrument  is 
a  dual  scale  to  provide  aicurate  readings  in 
|M-rcentages  l>y  volume  or  in  grains  |xt  hun¬ 
dred  cul)i<  feet.  Kange  of  the  standard  instru¬ 
ment  is  from  zero  to  25  grains  |M-r  hundred 
cuhic  feet.  'I'he  |N'rcentage  graduations  on 
the  stale  enahle  use  of  thi’  instrument  for 
detection  of  hydrogi-n  sulphide  coiicimtra- 
tions  as  low  as  ().(MI25  ix-r  cent  and  up  to 
().(M  ix-r  cent  hy  volume. 

.Also  availalile  is  a  su|)ersensitive  hydrogen 
sulphide  detector  with  a  dual  scale  arrange¬ 
ment  that  |M-ruiits  measurement  of  the  gas 
in  ranp's  from  zero  to  .5()  parts  (x-r  million 
liy  volume  and  Irom  zero  to  3  grains  |X'r 
hundrj'd  cuhic  feet. 

Hotii  instruments  are  descrilx'd  in  a  new 
hulletin.  No.  ((8<).5-l.  (Copies  may  lx*  oh- 
tained  without  charge  from  Mine  Safety  .Ap¬ 
pliances  Oompany,  201  North  Hraddix  k  .Ave¬ 
nue,  I'ittshiirgh  H,  I'ennsylvania. 

|()Y  AIKV  ANK  COMI'HKSSOH 

Joy  Mauulacturing  ('oinpany,  Oliver 
Ifiiilding,  1‘ittshurgh  22,  I'ennsylvania,  has 
announced  to  the  construction,  ipiarry,  and 
mining  industries  a  new  (gK)-tt.  rotary  (xirt- 
ahh-  compressor,  the  Joy  .Airvane.  Mixlern 
and  tunc  tional  in  ap|X'arance,  the  Joy  .Air- 
vane  is  the  result  o|  s«-veral  years  ot  resc-arch 
and  field  testing. 

The  new  mai  hine  c'ontains  sc*veral  Jov  de¬ 
velopments  that  C'ontrihiite  suhstantially  to 
the  evolution  of  the  rotary  compressor  as  ,i 
practical  construction  tcxil.  'the  thermal  by¬ 
pass  feature-,  hc-art  of  the-  .Airvane  ti-m|x-r- 
atiire-control  system,  results  in  uninterrupted 
ix  rlormaiice  and  economy,  according  to  the 
manufacturer.  .A  controlled-velocity  filler- 
separator  unit  with  primary  and  sc-cond.iry 
action  removes  oil  Irom  the-  compressed  air 
with  notalile  elficiency. 

The-  Joy  Airvane*  rotary  is  huilt  for  rough 
field  usage,  the  manufacturer  stales.  Kxlerior 


housing,  of  high-strength  sti'el,  is  we-ather- 
prexif.  Low  ci'iiler  of  gravity  and  short 
turning  radius  (13  ft.)  are  comliined  lor  i*as> 
luaiieuveralidily. 

Kor  further  information,  please*  eeumnuni- 
cale  with  the  |oy  company  in  I'ittshiirgh. 

DIUl.I.MASTKIt  HI  I.LLTIN 

liigersoll-ltaiiel  (aimnanv  is  offering  a  32- 
p.ige  comprehensive  nulli'lin  on  its  new 
Driihuaster  tm-iii.  blast  hole  drill  to  ipiarry 
o|X'rators,  road  contractors,  anil  c Diistriiction 
iiii-n.  The*  hulletin  covers  thre*e*  ty|x*s  ot 
mountings  —  crawh*r,  truck,  and  tr.iclor  — 
and  fully  (*\plains  the*  revolutionary  new 
"down  the*  hole*"  drill,  't  wo  pagi*s  are*  di*voli-el 
to  vi*ry  he*lp(ul  rex  k  job  estimating  data. 

The*  maiiufactiirer  asks  that  all  reepiesis 
lx*  mach*  on  company  li*tlerhead  and  lx- 
mailed  direct  to  Ingi*rsoll-ltanel  (aimpany, 
.Attention;  J.  k.  I'hler,  I'hillipshiirg,  New 
Jersi*y. 

WIKK  KOPK  hOK  DKILLI-.ltS 

.A  comprehensive  ttO-page*  liaiidhixik  on 
the*  si-leclion,  use,  and  care*  ot  wire  rei|x*  in 
drilling  o|x-ralions  has  Ix-en  pri‘pari*d  hy 
joiies  ^  I.aughlin  Steel  ('or|xiralion. 

'I'he*  handlxiok,  title*el  ‘'Wire*  l.iiie-s  lor 
l)rilli*rs,”  covc*rs  wire  riijx*  applications  in 
oil,  gas,  and  wate*r  we*ll-elrilliug  o|X'rations. 
Sections  are  devoted  to  using  and  maintaiii- 
ing  wire-  ro|x-,  wire  ro|x*s  tor  rotary  drilling, 
wire  ro|x-s  lor  cable*  tixil  drilling,  wire  lini*s 
lor  prixluction,  and  lahh*s  of  strengths. 

't  ill*  |XK'ket-sizi*d  handhook  itii  hides  nu¬ 
merous  drawings  comparing  the  right  and 
wrong  ways  ot  using  and  maint.iiiiing  J^cL 
wire  ro{x‘.  .Also  includi*d  are*  diagr.iium.ilii 
drawings  of  the*  various  ly|x*s  of  wire*  rope 

()opie*s  of  the*  handhixik  are*  available  from 
Wire*  Hojx*  I'rexliicts  Division,  Joni*s  tt 
I.aughlin  Sle*i'l  (airporation,  3  (late-way 
(a-nte-r,  I'ittshurgh  W),  I'eiinsv  Ivaiiia. 

I'HIA  KNT  (  IIANh:  H<K)M  ACCIDKNTS 

.A  iMisitive*,  automatic  salely  control  which 
pre*ve*nts  the*  accidental  dropiimg  ot  the  hooni 
on  a  power  crane  is  now  av.iil.dile.  .Ac  e  ording 


to  the  inaniif.ictiirer,  the*  iie-w  devue*  lliake-s 
it  |Xlssil>h'  to  regulate  .mil  control  the  1111- 
windmg  of  the  lxMim-o|X*r.itmg  i.ihle*  m  the 
lowe-rmg  ot  Ixxiiii  loads  hv  the  coupling  ot 
the*  ilriiiii  niov  i*uie*nt  to  tin*  i-ngliii*  ot  the* 
crane.  It  .dsn  ehuuii.iles  e  l.itti-ring  drum 
r.ichi*t  iioise*s. 

'I'lii*  eli*vici*  tail  lx*  iiis(,dli*d  hy  .iiiy  ine*- 
(haiiii  III  li*ss  than  an  hour.  The*  iiimpleti 
outfit  and  license*  to  use*  may  lx*  ohl.iliie  el 
.it  a  cost  ot  $I(MI. 

t*'or  more*  leimpleti*  intorm.itioii,  write*  to 
l.e'i*  .A.  (aisoii,  VlT  Me  ke*re  he*y  Ifuildilig, 
2(431  M'exxlwaril  .Avi-uue,  Detroit  I,  Michi¬ 
gan. 

WIIKLI.-TVI'L  THKNCIII.INI-.H 

l'’i*.ituriug  hydraiilii-  (xiwe-r  tor  r.iismg  .md 
lowering  tne*  digging  whe*i*l,  ihe*  I’arsoiis 
( aiiiip.iiiy’s  new  and  iiiexlerii  whei*l-tv|x> 
Treiie  hliner  is  fully  di*scrilx*d  in  a  l((-p.igi* 
c.italog  ri*ce*ullv  puhlishi*il  and  iii.ide*  avail- 
.ilile  for  dislriliiition.  .A  siihsidi.iry  ot  the* 
kix-hring  (aimp.iny  ot  Mllw.iiike-e*,  I’.irsons 
(aimp.iny  is  leKali-d  in  .Ni*wton,  Iowa. 

I’hotogr.iphs  and  drawings  are*  use*d  m  the 
ni*w  lat.dog  to  de-scrilx*  the*  se-nsilivi*  hy¬ 
draulic  powi*r  systi*m  di*vi*lo|x*i|  lor  the 
Mixlel  L50  rri*ni'hlini*r  for  iligging  whe*i'l 
I'onirol. 

TII.IIND  ATTACIIMLM  ON 
Hl'I.I.DO'/.KKS 

,A  new  hyelraulii'ally  actu.iti*el  hulldo/ei 
lilting  attachment  lor  use*  with  No.  itS  and 
No.  HS  hiilldozers  has  Ix'en  announce*d  hy 
Oaterpillar  Tractor  (aiinp.my,  l'i*oria,  Illinois. 

.According  to  the*  maiiiif.ii  turi*r,  the*  new 
all.ie  liiuent  is  ili-signi*d  to  give*  DH  .mil  DM 
tr.ii  tors  meri-ased  ve*rsatihty  on  such  |ohs  as 
ditching,  pioneering  ro.ids  on  hillsides,  dig¬ 
ging  rex  ks,  and  oilier  application*  that  re 
epiiri-  freipielil  lilting  III  ihe*  hl.lde*. 

Ile.irl  III  the*  new  tilling  all.ii  111111*111  I*  a 
l.irgi*  hvelraiilii'  cylinder  wliii  h  ri'pl.ice  s  the 
left  bulldozer  hl.iile  hraie*.  With  the  right 
hand  hr.ii  e?  ad|usle*il  to  its  ne-iilral  |xisiliou, 
i*ilhi*r  I'Oiner  ot  the*  No.  M.S  hl.ide*  laii  lx* 
r.iised  approv im.ilely  2H  in.  above*  groimil 
level  hy  ri'tr.ie  ling  or  i  vleniliiig  ihe  nil  cyhil 
ili  r.  ( )n  ihe*  No.  HS,  ihis  figure  is  appiovi- 
ni.ilely  21  III. 

.Ailihlioii.d  lill  I  .III  he  ohi.iini'il  hy  l■vll'nel 
lug  or  relr.iiliiig  ihe  seri*w-ly|X'  righi  hand 
hr. III*.  New  hiillilo/er  Irunnions,  desigiu-el 
III  l.ike  lull  .iilvaiilage  of  ihe*  ni.iviuium  .ivail- 
.dile  till,  .ire*  liirnisheel  w.lli  all  new  No.  HS 
.mil  N'o.  MS  hiilldozers. 

More  e  onipleli*  del. ills  m.iy  he  ohi.iineil  hy 
I  ominunii  .iliiig  wilh  ihe  m.iiiiilai  liiri-r. 

K(>I.III(IN(.  litt  (  k  C  KANi: 

I'rixliie  lion  ot  .i  Inn  k  i  r.iin*  ve-rsion  ot  ihe 
lei  enlly  unproved  Mixh  l  M».5  e**i  .ivalor  has 
Ix-eii  .iiinoiiiie  I'd  hy  kix-hring  Ooiiipany,  .Mil- 
W.illkee.  liiaiiilf.ii  liirers  ot  lie.iv y-elilly  e  on- 
slriii  lion  eipiuimeiil.  .As  a  i  r.iin*,  ||  will  lill 
loails  nil  III  2.5  Ions,  .mil  ils  road  Ir.ivel  s|x*ed 
IS  hsleil  .il  U)  2  III  p  h. 

.Ai  I  ordliig  III  1  oiup.iny  ollii  i.ds,  all  of  ihe 
iiiiproved  o|X'r.iliiig  .Old  mainlen.ini  e*  fe.i- 
lores  inlroiliii  I'd  e.irher  ihis  yi'iir  m  llii'  30.5 
cr.iwler  evi  avalor  l  -ivi'  hei*ii  lel.iine'd  in  ihi* 
Inn  k 'luoiinleil  mixlel.  't  he  up|x*r  m.n  hini'ry 
.irr.ingeiiieiil  h.is  he  i'ii  simplified  In  iiitil.iin 
Hilly  Iwii  lu.ijor  liiinzonl.d  shalls.  'l1ie*  Irin  k 
e  rain-  liirnl.ihle  swings  on  sis  .nl|ust.ihle*  hexik 
rollers  dial  resisi  lipping  in  any  ilire-ilion. 

(liiiiipli'le  s|x'i  ifii  .itions  for  Ihe  gl.5  Inn  k 
I  r.ine  prie  es,  anil  other  inliiriii.ilion  may  lx* 
oht. lined  hy  eoiil.nling  any  distrihul  ir  eif 
kix-hring  eipiipnieiil.  or  hy  writing  ilirr-e  t  to 
the-  I  iiiiip.iny  .il  Milw.iiikei-  to  Wiseonsin. 
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EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  tor  Our  BROCHURE  Doaerlbing  Our  Services 

$th0dyt0  A<comf»ofif«i  Broclivr«j 

Seismograph  Protection  —  Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals  —  Architectural-Structural  Services 

VIBRATION  ENGINEERING  COMPANY 


301  Bid*. 


Oiadtfon*  5*1061 


RACEY,  MocCAUUM  6 
ASSO  ,  ITO 
9690  Monk  land  Av* 

Montroal,  Conoda 

Rh;  HUntor  9  4941 

6  f  Howoll,  9K  0  «  CHiof  S«i»mologi»t 


RANAIDE  JONES 
1030  S.  Main  St. 
CHothiro,  Conn. 

Rh  BRovvntng  2  4806 


RHILIR  R  BERGER 
Bradford  Rood 
Brodfordwood*,  Ro 
Rh:  WE»tmoro  5  1699 


THE  EXEEOSIVKS  KNC.INEEK 


M.6V-jrNE.  PES« 


91 


I 


SALES 

ENGINEERS 


With  the  acwnt  on  Hpwd  in  connlruction  work,  Naylor  pipe 
haa  provod  a  practical  help  in  providing  a  dependable  short 
cut  on  ventilating  lines. 

The  combination  of  this  lock.seamed,  spiralwelded  pifK*  and 
the  one-piece  Naylor  WedKt*-Lock  coupling  y<^u  lines 

that  can  be  installed  faster  and  easier  than  by  other 
methods.  The  li^ht  weight  of  the  i)ipe  not  only  siM*eds  the 
installation  but,  in  addition,  the  exclusive  Naylor  structure 
p«‘rmits  the  u.se  of  liKhter  khukc  material  which  reduces 
costs  without  .sacrificiiiK  performance.  HiKh  .salvajfe  and 
re-use  value  are  other  economy  factors  to  consider,  too. 

For  moving  air  and  water  and  for  other  materials  handling 
jobs,  it  will  pay  you  to  look  into  all  the  advantages  offere*! 
by  Naylor  pijH*  and  Naylor  Wedjre-Lwrk  couplintfu.  Write  for 
Mullet  ins  No.  507  and  No.  514. 


Explosives  manufacturer 
has  attractive  openings  for 
men  with  technical  or  practi¬ 
cal  background.  Men  under 
30  preferred.  Considerable 
traveling.  Liberal  benefits. 

An  excellent  opportunity  to 
apply  your  knowledge  of 
mining,  quarrying,  construc¬ 
tion,  and  related  industries. 

Replies  held  in  strict  confi¬ 
dence.  Send  complete  resume 
(photograph  optional)  to: 

THE 

EXPLOSIVES  ENGINEER 

990  KING  STREET 
WILMINGTON  99,  DELAWARE 


INDUSTRIAL 

SEISMOLOGY 


VIBRATION  SURVEYS 
BLASTING  EFFECTS  ANALYSIS 


HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

1619  WALL  STREET 
JOPLIN,  MISSOURI 


PHONE  AAAYFAIR  4-0164 


PIPE 


NAYLOR  PIPE  COMPANY 

12S5  East  t2nd  Siraat 
Chicago  It,  Illinois 


MULTI-STATE  PROFESSIONAL 
REGISTRATION 

30  YEARS'  EXPERIENCE  IN  ANALYSIS 
OF  EXPLOSIVES  EFFECTS 

INTERNATIONAL  BACKGROUND 


Eastern  U.  S.  and  Foreign  Sales  Office:  350  Madison  Avenue,  New  York  17,  New  York 


tiif:  kxhi  «>sivf;s  fac.inkkh  •  mav-jlak.  i«.sr* 
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increases  drilling  speed 

from  30  feet  to  200  ft  per  9}^  hr  shift 


Here  at  a  large  eastern  limestone  quarry,  the 
Ingersoll-Rand  Drillmaster  shown  above  is  sink¬ 
ing  6"  blast  holes  to  a  depth  of  42  feet,  at  a  rate 
of  200  ft.  per  9'/i-hour  shift.  Previously,  with 
other  drilling  equipment,  footage  averaged  only 
30  ft.  per  shift.  The  Drillmaster  Carset  Jackbits 
are  giving  5,000  to  10,000  feet  per  bit,  with  500 
feet  between  sharpenings. 

The  unique  “down  the  hole”  Depth-Master 


drill,  an  exclusive  Drillmaster  feature,  goes  right 
down  the  hole  with  the  bit— avoids  power  losses 
in  long  drill  steels  and  applies  the  full  drilling 
impact  directly  to  the  bit  at  any  depth  of  hole. 
The  three-way  Drillmaster  can  also  be  used  as  a 
Rotary  drill  or  with  the  Power-Master  “out  of 
the  hole”  drill  when  desired. 

Ask  your  I-R  representative  for  the  complete 
Drillmaster  story— or  send  for  new  Bulletin  4179. 


iOCK  DRILLS 


biseissoll-Rand 

1 1  Broadway,  Now  Yorli  4,  N.  Y. 
COMPRESSORS  •  AIR  TOOLS  •  TURBO  BLOWERS  •  CONDENSERS  •  PUMPS 


5-32S 

OIL  B  BAS  ENBWeS 
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A.  R.B.A. 

ROAD  SHOW 
and  CONVENTION, 

International  Amphitheatre 
Jan.  28  to  Feb.  2,  1957 


Sficre  in  Chicago  everything  is  being  done  to  make 
the  coming  A. R.B.A.  Road  Show  and  Convention 
an  event  that  will  be  remembered  for  its  value  as 
an  instructive  conference,  a  helpful  equipment  show 
and  its  pleasures.  Chicago’s  vast  hotel  setup  is  being 
organized  to  care  for  the  large  attendance  that  will 
be  present.  The  International  Amphitheatre  is  the 
largest  exhibit  hall  in  the  Country  and  will  provide 
an  ideal  spot  for  gathering  and  viewing  the  over 
1,(XX)  pieces  of  equipment  that  will  be  shown. 

The  Stock  Yards  Inn  with  its  many  eating  places 
and  cocktail  lounges,and  the  cafeterias  in  the  Amphi¬ 
theatre,  assure  comfortable  restaurant  facilities. 
Free  Bus  .Service  from  the  main  hotels  will  assure  adequate  transportation 
and  permit  attending  convention  sessions  regularly  and  at  the  same  time  allow 
you  to  spend  time  at  the  show. 

Add  to  all  this  the  many  attractions  that  Chicago  always  provides. 
Remember  the  place — the  date— and  make  your  plans.  Ask  to  be  put  on  the 
list  to  receive  future  information  on  the  1957  Road  Show  and  Convention. 


AMHRICAN  ROAD  BUILDHRS’ ASSOCIATION 


World  C^cnlcr  nuilJiii({  Washington  6,  I).  C 
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whatever  the  job 

I  THERB’S 


IDEAL  FOR  SOFTER  ROCK 
FORMATIONS  - 

the  CP-555  Rotauger's  fast,  powerful  rotary 
drilling  motor  and  its  entirely  independent 
rotary  feed  motor  combine  to  more  than 
double  your  footage  in  the  softer  forma¬ 
tions.  Available  for  wet  or  dry  drilling,  drills 
2  "  holes  in  speeds  of  2  to  4  feel  per  minute 

to  depths  of  100  feet  or  more. 


FOR  FASTER  SET-UPS  -  engineered  to 
withstand  constant  recoil  yet  hold  the 
drill  firmly  to  the  work,  the  f  P  Airleg 
alfords  the  masimum  drilling  efficiency 
obtained  when  using  I  ungsten-Carbide 
bits.  .Available  in  integral  types  for  pro¬ 
duction  drilling  and  attachable  types 
for  conversion  of  standard  sinkers  to 
airleg  operation.  And  in  feed  lengths 
of  36"  to  48". 


FOR  FASTER  DRILLING  Designed  both 
for  blast  hole  and  exploratory  drilling, 
the  air  driven  (  P-55A  Diamond  (  ore 
Drill  has  the  most  powerful  vane  type 
air  motor  built  into  a  diamond  drill 
(  onservatively  rated  at  5tM)  feet  with 
I.  Rods  and  I.X  f  ittings. 


FOR  EXPLORATORY  DRILLING  <  P 

Diamond  Core  Drills  are  available  in 
air,  electric,  gavriine  and  Diesel  Drives. 
Capacities  to  2250  feet  with  I'.  f'X  l  it- 
tings,  f  or  skid,  column,  jeep  or  truck 
mounting. 


Alto  Avoilablo  —  Hydraulic  Boom  Arms,  Sloport,  Oriflort, 
Pnoumotic  Tooli  and  Porloblo  Bofory 
and  Slotionory  Air  Comprottori. 


diicu^o  rVieumatic 


8  iatt  44th  St  ft,  N»w  York  17,  N.  Y. 


PNEUMATIC  TOOLS  •  AIK  COMPRESSORS  ^  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 


wm 


Unloading  a  Barge 
in  3-yard  Bites 

Oysirr  shrlK  iniisl  Iravrl  from  Buffalo  Bayou 
ihrou^li  lilt-  llouNlon  Shi|>  ('liannri  to  rrarh 
lh«-  silr  of  this  Texas  rniwnl  plan!,  \sherc  ihry 
(lisnniiark  In  a  hurry. 

This  !f*yar(i  Marion  l()I>M,  swinging  its 
70-fool  IxMiin  ai  IM-Ilcr  than  a-cyTlr-|>cr-niinule 
clip  ihroii^houi  ihr  shift,  kIvcs  the  company 
the  hi^,  steady  floss  of  shell  it  needs.  Often, 
the  Marion  ssorks  around  the  cl«H'k  to  huild  up 
the  sl«M-kpile. 

The  Marion  101 -M  handles  as  easily  as  a 
machine  a  fraction  of  its  si/e,  thanks  to  Marion 
air  control.  A  l2-|Mnind  push  or  pull  on  the 
control  levers  applies  full  line  pressure  of  90 
|Mnmds  to  air  cylinders  that  operate  the 
clutches.  An  independent  adjustment  lets  the 
o|>eralor  set  the  sssin^  clutches  to  the  ‘‘feel’* 
that  is  best  fur  him. 


Whatever  your  job  requirement, 
there  is  o  Marion  machine 
of  the  right  size  and  type  for  greatest  efficiency 


MACHINE 

SHOVEl 

CAP 

CU.YD. 

MAX  CRX 

fa  12'  >A 
CRAWIER 

NE  RATING 
D  EXCEPT 
TRUCK 

IN  TONS 

SS  NOTED 
WAGON 

HOE 

CAP. 

CU  YDS 

ASK  FOR 
BULLETIN 

number 

MARION  32-M 

*17'-, 

•25 

•25 

>4 

416 

MARION  43-M 

1 

•27 

•35 

— 

1-1'/4 

415 

MARION  362 

1'6 

37 

— 

— 

1'.^  2 

398-D 

MARION  372 

— 

43 

— 

— 

— 

— 

MARION  83  M 

2 

60 

— 

— 

2-2-4 

414 

MARION  87-M 

— 

75 

— 

— 

— 

— 

MARION  93  M 

2 '6 

80 

— 

— 

— 

397-E 

MARION  101-M 

3 

84 

— 

— 

— 

417 

MARION  111-M 

4 

169 

— 

— 

— 

402-8 

*Rated  at  10'  Radius  in  Accordance  with  General  Practice. 


Nam* 

Coffipony 

Addrcii 


MARION  POWER  SHOVEL  CO. 

MARION.  OHIO,  U.  S.  A. 

Please  send  me  Bulletin  417 

on  the  Marion  101-M. 


Till* 


City 


Slot* 


He’s  tying  in  another  acre 
of  good  digging 


His  holes  are  laid  out  in  a  pattern  to  ob¬ 
tain  the  best  break-up  with  respect  to  the 
open  face,  or  the  most  logical  direction  of 
the  movement  of  the  bank.  They’re 
loaded  and  primed  with  Primacord,  the 
insensitive  detonating  fuse.  A  trunk  line 
of  Primacord  connects  all  holes  in  a 
planned  firing  sequence  which  will  pro¬ 
mote  better  fragmentation. 


So  —  he  can  shoot  a  few  holes  or  a  few 
acres  with  one  detonator.  And  he  can 
fire  when  ready,  because  Primacord  is 
insensitive  to  ordinary  shock,  friction, 
sparks  or  stray  electrical  currents  —  and 
even  a  direct  hit  by  lightning  failed  to 
detonate  it.  Available  in  Plain,  Rein¬ 
forced,  Plastic  Reinforced  and  Plastic 
Wire  Countered. 


Ask  your  Explosives  Supplier,  or  write  to 


THE  ENSIGN-BICKFORD  COMPANY 

Simsbury,  Connecticut 


Primacord  e  Quarry  cord  e  Ignitacord*^  e  Safety  Fuse 
Blasting  Accessories  e  Established  1836 


The  Proved  and  Approved  DETONATING  FUSE 


HERCULES  OFFSHORE 
BLASTING  A(;ENT  In 


Heavy-(Taii^c‘  Steel  Containers 


It  has  always  been  Mereules'  aim  to  provide  its  customers 
with  the  best  in  modern  materials  and  technical  know-how. 
We  believe  the  development  of  heavy-gauge  steel  containers 
for  Vibronite ’-B— a  nitro  carbo  nitrate  blasting  agent— is 
another  example  of  how  ct)ntinuing  evaluation  of  your 
needs  results  in  means  tor  improving  the  elliciency  of  your 
operations. 

Designed  in  the  Hercules  Research  C  enter  after  careful 
study  of  actual  offshore  requirements,  these  new,  improved 
steel  containers  meet  all  prospecting  requirements  included 
in  rellection  and  refraction  shooting. 

Hercules  representatives  welcome  the  opportunity  to  dis¬ 
cuss  with  you  how  Vibronite-B  packed  in  these  modern 
containers  can  assist  in  yt)ur  seismic  work. 

Tvrhnival  Ihila 

Vibronite-B  is  packed  in  distinctive,  light  blue  containers  of 
heavy-gauge  steel  to  withstand  transportation,  handling,  and 
st«)rage  conditions,  and  to  prevent  water  and  moisture  penetra¬ 
tion.  They  have  a  density  greater  than  salt  water,  which  elimi¬ 
nates  all  possibility  of  floating  charges.  These  completely  new 
containers  are  also  equipped  with  large  bails  and  recessed  ends 
to  facilitate  loading  and  unloading  in  the  holds  of  boats,  and 
to  provide  convenient  handling  by  shooting  crews.  Hercules 
Vibronite-B  is  now  available  in  live  container  si/cs:  8  inches  by 
ft()  pounds;  8  inches  by  40  pounds;  S'/i  inches  by  25  pounds; 
4Vi  inches  by  pounds;  and  4*/2  inches  by  10  pounds. 


HERCULES 

I 


HERCULES  POWDER  COMPANY 

Drixitlitu’ul,  ftfXt  Kiiin  Strri’l,  Wilmiuntim  Uf),  Dfliniarf 

liiniiiM^lidMi.  Mil.;  III.;  Diilulli,  Minn.;  Ila/lclon,  I’a. ;  Jii|ilin,  Mn.;  I.iis  .An^rlr*, 

(!alif.;  .Nrw  \ork,  .N.  N.;  I’lltKliiir^li,  I'a.;  Salt  laikf  l.ity,  I  lali;  San  t  ram  itoi,  (.alil. 


